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Part  I. 

Original  CTontiiliutionief* 

ON    THE    PATHOLOGICAL    CHANGES    IN    SYPHILITIC 
CHOEOIDITIS  AND  RETINITIS. 

(With  Plates  I,  II,  III,  IV.) 

By  E.  Nettleship,    F.R.C.S., 

Ophthalmic  Surgeon  to  St.  Thomas's  Hosjntal ;  Assistant  Surgeon 
to  the  Royal  London  Ophthalmic  Hospital. 

Although  from  time  to  time  oj)portunities  must  have 
occurred  to  many  of  examining  specimens  of  active  syphilitic 
disease  of  the  choroid  and  retina,  and  though  many  other 
observers  are  doubtless  familiar  with  specimens  like  those 
described  below,  I  do  not  know  that  any  series  of  illustra- 
tions of  the  morbid  changes  in  question  has  been  published. 
Even  in  one  of  the  latest  and  most  elaborate  monographs* 
on  syphilitic  diseases  of  the  choroid  and  retina,  in  which  the 
literature  of  the  subject  has  been  very  thoroughly  worked 
up,  but  little  space  is  given  to  the  pathological  anatomy  of 
such  cases.  Whilst  not  hoping  to  add  anything  new  to  the 
natural  history  of  these  affections,  I  believe  that  the  illus- 
trations now  given  will  be  of  interest,  since  they  are  carefully 

*  Ole  Bull  (of  ChrisHaiiia),  "The  Ophtlialmospope  and  Lues."     1884. 
VOL.  XL  B 
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rlrawu  from  good  sections  of  specimens,  the  clinical  history 
of  which  is  tolerably  complete. 

The  changes  in  the  churoid  in  syphilitic  choroiditis  are 
such  as  the  ophthalmoscopical  appearances  would  lead  us  to 
expect ;  we  find  collections  of  cells  in  the  choroid,  similar 
effusions  between  this  coat  and  the  retina,  and  attenuation  of 
the  choroidal  structures  following  absorption  of  the  inflam- 
matory products ;  multiplication  of  the  pigmented  epithelial 
cells  which,  though  morphologically  belonging  to  the  retina, 
are  for  the  purposes  of  descriptive  anatomy  more  con- 
veniently retained  as  part  of  the  choroid,  can  be  well  made 
out  in  some  specimens.  So  far  as  I  have  seen,  the  choroidal 
changes  always  begin  in,  never  upon,  this  tunic,  the 
exudations  upon  its  retinal  surface  occurring  later  from 
extension  inwards  of  luxuriant  cell  gi'owth ;  indeed,  that 
such  epichoroidal  growths  occur  at  all  is  perhaps  due  to  the 
inflammation  of  the  choroid  having  for  its  first  and  principal 
seat  the  capillary  layer. 

The  earliest  change  consists  in  the  occurrence  of  minute 
collections  of  small  round  corpuscles  like  leucocytes  im- 
mediately beneath  the  elastic  lamina ;  the  pigment  epi- 
thelium adheres  rather  more  firmly  over  these  spots  than 
elsewhere,  probably  because  it  early  becomes  mingled  with 
inflammatory  corpuscles  which  have  either  passed  through 
the  elastic  lamina  or  been  produced  from  the  nuclei  of  the 
pigment  cells  themselves.  (Plates  I  and  II,  and  woodcuts 
Figs.  2  and  3.)  There  seems  to  be  more  tendency  towards 
lateral  extension  of  the  cell  growth  in  the  chorio-capillaris 
than  towards  an  invasion  of  the  deeper  layers,  so  that  even 
in  very  severe  cases  the  deepest  layer,  the  lamina  fusca,  may 
remain  tolerably  free  (Plate  I).  In  this  respect,  and  likewise 
in  the  absence  of  marked  microscopical  signs  of  degeneration, 
we  find  a  gi'eat  contrast  with  miliary  tubercle  of  the  choroid ; 
miliary  tuljercles  invariably  begin  in  the  deeper  layers,  and 
the  centre  of  the  growth  soon  passes  into  caseation.  I  have 
not  succeeded  in  tracing  all  the  steps  between  the  stage  of 
active  exudation  and  of  atropliy  in  syphilitic  choroiditis,  but 
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in  the  specimens  from  Case  7  abundant  cell  growth  was  still 
present,  in  some  parts  of  the  choroid  which  were  nevertheless 
considerahly  thinner  than  natural,  and  in  lig.  2,  Plate  III, 
some  excess  of  nuclei  is  still  present,  even  though  the  choroid 
is  markedly  thinned.  It  would  probably  not  be  true  to  say 
that  epichoroidal  effusion  stands  in  direct  relation  to  the 
amount  of  strictly  intrachoroidal  inflammation,  for  tlie 
ophthalmoscope  shows  that  severe  and  extensive  choroiditis 
often  occurs  and  results  in  complete  atrophy  of  this  membrane 
without  evidence  of  any  effusion  between  it  and  the  retina. 
Doubtless  such  epichoroidal  effusions  are  sometimes  quite 
absorbed,  if  we  may  judge  by  the  changes  in  ophthalmo- 
scopical  appearances  at  different  dates  in  the  same  case  ;  but 
there  is  certainly  a  marked  tendency  towards  their  organiza- 
tion into  permanent  fibrous  tissue  by  which  the  retina  and 
choroid  are  bound  together,  such  fibrous  tissue  being  shown 
by  the  ophthalmoscopical  appearance  of  gTeyish- white  patches, 
often  with  spur-like  or  linear  processes,  and  bearing  much 
resemblance  in  pattern  to  patches  of  keloid  on  the  skin  or  of 
old  false  membrane  on  a  serous  surface.  The  illustration  in 
Liebreich's  Atlas,  Plate  V,  fig.  1,  shows  a  somewhat  similar 
appearance  in  an  early  and  curable  stage,  and  Plate  I.  below, 
shows  the  microscopical  appearances  in  such  a  case.  Tough 
fibrous  membrane  closely  investing  the  inner  surface  of  the 
choroid  is  familiarly  known  as  a  consequence  of  severe 
choroiditis  from  other  causes  than  syphilis,  and  furnishes  the 
usual  nidus  for  the  formation  of  bone  in  the  eye ;  whether  bone 
ever  forms  in  the  syphilitic  membranes  I  am  unable  to  say. 

The  changes  in  the  retina,  so  far  as  my  specimens  show, 
agree  fairly  well  with  what  the  ophthalmoscopical  appear- 
ances foreshadow.  There  is  a  general  thickening  of  all  the 
layers,  but  little  tendency  to  the  clumps  of  inflammation 
which  characterise  the  clioroiditis.  The  thickening  is  not,  as 
in  renal  retinitis,  due  chiefly  to  oedema ;  nor  do  we,  as  in 
that  disease,  find  haemorrhages  or  lumps  of  amorplious  or 
fatty  material  between  the  filjres  of  the  connective  frame- 
work.    Although  the  thickening  implicates  all    the  layers, 

B  2 
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it  is,  in  mv  specimens,  most  marked  in  the  nerve-fibre 
layer,  where  a  great  excess  of  stained  corpuscles  is  found 
(Plate  I  and  Plate  IV,  fig.  1).  A  similar  increase  of  nuclei 
is  found  in  the  optic  disc,  on  the  inner  surface  of  which  the 
cells  may  even  fill  up  the  physiological  pit  and  pass  insen- 
sibly into  the  similarly  changed  hyaloid  membrane.  Well- 
defined  collections  of  cells  are,  however,  occasionally  met 
with  in  the  nerve-fibre  layer,  and  one  such  is  shown  in 
woodcut  Fig.  1.  Very  marked  changes  are  seen  in  the  arteries 
and  minute  blood-vessels  of  the  retina,  their  coats  being 
tliickened  and  often  crowded  with  small  deeply-stained  cells 
(Plates  I  and  IV).*  In  the  very  late  stage  of  a  severe  and 
widespread  case  the  retina  was  thinned,  some  of  its  layers 
indistinguishable,  and  the  blood-vessels,  both  small  and  large, 
eusheathed  in  pigment  and  their  lumen  often  obliterated. 
Such  retinitis  pigmentosa,  secondary  to  choroiditis',  is  a  con- 
dition often  found  in  eyes  blind  from  chronic  inflammation, 
due  to  other  causes  than  syphilis. 

The  specimens  described  below  throw  but  little  light  on 
the  relation  between  syphilitic  inflammation  of  the  retina 
and  of  the  choroid.  They  illustrate  the  law  that  whilst 
retinitis  is  usually  widespread  and  diffuse,  choroiditis  is  more 
often  patchy  and  discrete.  They  also  fit  with  the  clinical 
experience  that,  although  the  ophthalmoscopical  signs  of 
syphilitic  choroiditis  and  retinitis  are  very  often  found  toge- 
ther, either  may  occur  without  the  other;  and  that,  when 
both  retinitis  and  choroiditis  are  present,  the  choroidal  de- 
posits may  sometimes  be  found  only  in  some  one  part,  such 
as  the  yellow  spot  region,  being  entirely  absent  near  the  disc, 
whilst,  nevertheless,  the  disc  and  immediately  adjacent  retina 
may  show  marked  changes  (Case  5).  Although  we  have 
been  taught  to  believe,  chiefly  by  Professor  Forster,  that  the 
retinitis  in  syphilis  is  for  the  most  part  a  consequence  of  the 
clioroiditis,  and,  although  no  doul)t  there  are  many  cases 
wluro  tliis  may  very  well  be  true,  I  think  it  cannot  hold 
good  of  all.     lUit  neither  does  it  seem  possible  to  accept  the 

•  Sec  iilso  Bniilpy  and  Kdmunds,  these  Reports,  vol.  x,  p.  137. 
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position  so  alily  defended  by  Dr.  Ole  Bull,*  that  the  reverse 
is  the  rule,  the  choroiditis  being  secondary  to  the  retinitis. 
The  mere  fact  that  there  are  cases  in  which  the  only  change 
is  the  presence  of  sharply-defined,  punched-out  patches  of 
atrophy  following  syphilitic  choroiditis,  without  the  slightest 
ophthalmoscopical  evidence  of  disease  of  the  retina,  is  enough 
to  prove  that  Bull's  position  cannot  be  universally  true. 
Probably  both  doctrines  are  true ;  long-standing  severe  re- 
tinitis, whether  syphilitic  or,  e.g.,  due  to  Bright's  disease,  is 
apt  to  produce  disturbance  or  absorption  of  the  pigment 
epithelium,  and  thus  to  cause  appearances  which  it  is  impos- 
sible to  distinguish  from  those  indicating  a  previous  super- 
ficial choroiditis, — the  result  to  the  pigment  epithelium  being 
probably  much  the  same  in  the  two  cases.  The  gradual  ap- 
pearance of  such  changes,  producing  changes  like  those  due 
to  primary  choroiditis,  but  coming  on  iii  the  course  of  a  very 
chronic  case  where,  for  a  long  time,  nothing  whatever  except 
diffuse  haze  of  the  retina  could  be  made  out,  is  well  illustrated 
in  the  first  of  the  two  following  cases;  acute  diffuse  central 
retinitis  with  extreme  defect  of  sight  coinciding  with  an  area  of 
choroidal  disease,  strictly  confined  to  a  limited  and  far  distant 
part  of  the  fundus,  is  equally  well  shown  in  the  second  case. 

Case  1.  John  Hanlj,  31,  an  Irishman,  was  admitted  at  the 
South  London  Ophthalmic  Hospital  in  December,  1877.  He 
Bad  had  a  chancre  about  six  months  before,  and  still  had  sores 
on  the  lips,  tongue  and  palate.  The  sight  had  failed  in  both 
eyes  for  about  two  months,  and  was  now  very  defective, 
especially  at  night.  In  both,  the  central  region  of  the  retina 
was  uniformly  very  hazy,  the  haze  being  for  the  most  part 
beneath  the  large  vessels.  No  trace  of  choroiditis  was  visible 
anywhere.  In  the  right  there  were  some  fine  dust-like  opacities 
in  the  vitreous,  and  one  or  two  iritic  adhesions  ;  in  the  left  tho 
iris  and  the  vitreous  Avere  healthy.  He  was  a  careless  man  and 
soon  disappeared.  In  November,  1878,  he  was  again  under  me, 
at  St.  Thomas's  Hospital,  as  an  in-patient,  but  would  only  stay 
a  few  days.  T]je  ojjhthalmoscopical  appearances  had  not  altered  ; 
*  Ole  Bull,  loo.  cit. 
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he  read  14  J.  with  the  right  and  13  J.  with  the  left;.     I  saw  no 

more  of  him  till  February,  1882  ;  he  had  had  no  treatment  in 

20         20 
the  interval,  and  the  sight  had  become  worse  (R.  not  — — ,  L.  — 

and  8  J.).  In  the  right  there  was  not  now  much  general  haze, 
but  a  large  whitish,  patch  was  seen,  apparently  beneath  the 
retina,  at  the  yellow  spot ;  disc  not  pale,  arteries  of  good  size ; 
the  defect  was  presumably  accounted  for  by  the  patch  at  the 
yellow  spot.  In  the  left  there  were  some  large,  slowly  floating 
opacities  in  the  vitreous,  much  haze  of  retina  about  the  disc  and 
yellow  spot,  but  no  haze  at  the  periphery,  disc  hazy  and  pale, 
arteries  rather  small ;  some  small,  much  pigmented  spots  of 
choroidal  disease  thinly  scattered  about  the  yellow  spot  region 
and  at  the  periphery.  He  still  attends  about  once  a  year,  and 
now  (Summer,  1885)  he  can  hardly  see  his  way  about.  As  he 
never  would  take  medicine,  his  case  affords  a  good  instance  of 
the  unhindered  progress  of  a  bad  syphilitic  retinitis. 

Case  2.  Frederick  Eldred,  a^t.  29,  had  a  chancre  in  the  early 
part  of  1880,  followed  by  an  eruption  on  the  forearms,  ulceration 
of  the  tongue  and  falling  of  hair.  About  January  1st,  1881,  a 
dimness  began  to  come  over  his  left  eye  "  from  the  inner  to  the 
outer  side  ;  there  was  much  flickering,  blue  mists,  and  coloured 
spots,"  but  he  did  not  notice  any  variations  of  sight.  Dr.  Gowers, 
under  whose  care  he  had  been  for  old  epilepsy,  sent  him  to  me 
thi'ce  weeks  after  the  failure  began  (January  18th).  At  this 
date  with  the  left  eye  he  could  only  see  fingers  moving,  and  best 
.in  the  temporal  part  of  the  field.  There  were  some  pigment 
dots  on  the  lens-capsule,  a  bee's-wing  opacity  deep  in  the 
vitreous,  and  diffuse  retinitis.  The  retinitis  caused  a  whitish 
haze  over  the  whole  central  region,  which  was  especially  dense 
at  a  patch  downwards  and  outwards  from  the  disc  ;  disc  but 
little  swollen,  and  not  so  haz}-  as  the  surrounding  retina;  veins 
and  arteries  all  somewhat  tortuous,  and  here  and  there  partly 
obscured  by  haze.  Right  eye  healtliy.  A  month  later,  as  he 
did  not  improve  under  out-patient  treatment,  I  took  him  in  for 
inunction.  The  ophthalmoscopical  iijipeai-ances  were  the  same, 
and  at  the  extreme  outer  part  of  the  periphery  I  now  found  a 
large  area  of  disturbed  pigment  epithelium,  apparently  indicating 
snjicrficial  clioroiditis  ;  no  doubt  this  was  present  at  the  former 
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examination,  thotigli  I  did  not  see  it.  He  was  now  put  on  mer- 
curial inunction  from  February  7tli  to  10th,  then,  as  there  was 
no  effect,  on  calomel  and  opium  pill  every  four  hours.  Saliva- 
tion began  on  12th,  when  mercury  was  omitted  ;  on  the  14th  he 
was  freely  salivated  with  diarrhoea  and  tenesmus  ;  he  could  to- 
day count  fingers  with  L.  at  one  foot. — 21st.  Had  an  attack  of 
temporary  almost  complete  blindness  in  R.  ;  sight  came  back 
perfectly  in  10  minutes  ;  nature  of  attack  doubtful  ;  a  systolic 
murmur  was  heard  at  apex  of  heart.  On  the  24th  L.  made  out 
letters  of  20  J. — March  21st.  L.  reads  4  J.  held  close,  but  ic 
looks  much  smaller  than  to  the  other  eye ;  has  been  taking  iodide 
of  potassium  nearly  all  the  time,  and  during  the  last  month  a 
little  mercury  has  been  resumed;  mercury  now  further  increased, 
— March  24.  Made  an  out-patient. — March  28th.  Flickering 
complained  of  in  L.,  so  that  he  likes  to  close  it. — April  14th. 
Still  flickering  and  micropsia,  V.  8  J.  at  6". — 21st.  4  J.  at  6". 
— April  28th,  V.  6  J.  Latterly  he  had  again  many  fits,  thouoli 
he  was  taking  bromide,  and  as  he  was  getting  worse  he  was 
sent  back  to  Dr.  Gowers  on  May  12th.  Careful  ophthalmo- 
scopical  examination  was  made  at  that  date  ;  the  vitreous  was 
quite  clear ;  optic  disc  and  retina  still  slightly  hazy ;  a  few 
isolated  black  dots  not  far  from  the  disc ;  peripheral  area  of 
choroidal  disease  unchanged. 

Case  3  (with  Plate  III,  fig.  3,  and  Plate  IV,  figs.  1,  2,  and  3). 
Mary  Ann  B.,  set.  40,  single,  of  small  stature,  subject  to 
chronic  rheumatism,  was  an  in-patient  in  St.  Thomas's  Hospital 
from  February  11th  to  June  5th,  1879,  for  obstinate  plastic 
iritis  of  both  eyes.  The  notes  of  the  case  (I.  P.  Book,  p.  191, 
and  Path.  Book,  N'o.  147)  are  not  very  full,  as  the  woman  was 
dull,  and  gave  but  a  meagre  account  of  her  symptoms.  She 
had,  however,  on  admission  an  eruption  of  dusky,  circinate  spots 
on  the  back  of  the  neck,  and  said  that  she  had  lately  had  a  sore 
throat  lasting  for  a  month  ;  she  complained  of  general  weakness 
and  pains  in  different  parts  of  the  body.  I  had  no  doubt 
whatever  at  the  time  that  she  was  suffering  from  secondary 
syphilis. 

On  admission  theie  was  iritis  in  each  eye,  with  many  adhe- 
sions, T.  n.,  V.  less  than  — --,  dull  reflex  from  fundus,  but  no 
20U 
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details  visible.  Half  a  draclim  of  strong  mercurial  ointment 
was  rubbed  in  daily  for  a  few  days,  when,  as  she  was  salivated, 
it  was  stopped.  Mercury  was  resumed  by  tlie  moutli  soon  after, 
and  was  continued  till  her  discharge.  Three  weeks  after  ad- 
mission the  L.  eye  counted  fingers  at  6',  the  disc  was  visible,  but 
seen  through  a  haze  ;  the  R.  had  only  p.l.  Later,  March  31st, 
the  R.  was  beginning  to  soften,  and  although  the  eye  was 
neither  congested  nor  tender,  she  was  complaining  of  neuralgic 
pain  passing  from  the  right  eye  across  the  forehead.  There  is 
no  note  for  the  next  six  weeks.  Then,  on  May  15th,  it  was 
noted  that  she  "  still  has  attacks  of  severe  pain,  chiefly  in  R. 
side  of  the  head,  in  connexion  with  brief  attacks,  often  lasting 
only  a  few  hours,  of  redness  and  tenderness  of  the  R.  eye."  At 
this  date,  in  the  R.  eye,  there  was  ciliary  congestion,  dulness  of 
aqueous  and  no  p.l.,  but  T.  was  n. ;  the  corresponding  side  of 
the  scalp  was  tender  and  sore.  As  the  eye  had  remained 
troublesome  for  so  long,  in  spite  of  mercury,  atropine  and 
leeches,  and  was  quite  useless,  I  removed  it  on  May  16th. 

The  eye  was  opened  by  an  equatorial  section  at  once.  The 
vitreous,  detached  from  the  hinder  part  of  the  eye,  was  shrunken 
to  less  than  a  half  of  its  full  size — was  too  firm,  slightly  hazy, 
and  streaked  with  denser  opacities.  Examined  whilst  fresh,  it 
was  found  crowded  with  corpuscles  of  various  shapes  and  sizes, 
some  being  round,  others  tailed  and  continued  into  long  branch- 
ing processes.  A  few  of  these  cells  were  quite  fatty.  There  were 
no  blood-corpuscles.  There  were  none  of  the  large  mother-cells 
containing  numerous  corjjuscles  which  are  sometimes  seen  in 
specimens  of  inflamed  vitreous.  The  clear  colourless  fluid  be- 
tween retina  and  detached  vitreous  was  not  further  examined. 
The  whole  retina  showed  a  slight  milky  haziness,  and,  in 
addition,  there  were  three  spots  of  much  denser  haze,  from 
whose  borders  spur-like,  apparently  puckered  processes  were 
given  off  resembling  in  a  minor  degi'ee  Fig.  1,  Plate  X,  in 
liicbrcich's  Atlas.  Two  or  three  of  these  patches  lay  exactly  over 
round  s])ots  of  white  choroiditis  ;  two  or  three  other  spots  of 
choroiditis  were  present,  but  not  obscured  by  patches  of  retinal 
haze;  several  white  spots  were  also  seen  on  the  pars  plana  of 
the  ciliaj-y  body;  disc  very  hazy,  but  not  obviously  swollen. 
Afltr  liiirdoiiiiig,  sections  were  made  of  the  retina  and  choroid  ; 
hut   'lit hough  (he  spots   of  choroiditis  were   easily  found,  the 
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patches  of  retinal  opacity  could  not  be  definitely  made  out.  In 
the  choroid  a  moderate  number  of  small  growths,  consisting  of 
pus-like  cells,  are  found  in  the  chorio-capillaris ;  sometimes  the 
elastic  lamina  is  raised  up  over  them,  but  usually  not.  In  some 
places  precisely  similar  cells  lie  over  the  gi-owth  on  the  inner 
(retinal)  surface  of  the  elastic  lamina.  The  cells  in  the  choroidal 
deposits  are  usually  just  like  the  white  blood-corpuscles  in  the 
adjacent  vessels,  but  some  are  larger  and  oval.  In  some  sections 
there  is  a  more  diffused  cell-growth,  but  in  no  part  is  the 
choroid  decidedly  thickened,  nor  are  its  vessels  much  distended. 
Retina  thickened  throughout,  bacillary  layer  degenerated,  great 
increase  of  nuclei  in  the  nerve-fibre  layer  (Plate  IV,  fig.  1), 
very  marked  increase  of  nuclei  in  the  coats  of  the  small 
blood-vessels  (Plate  IV,  figs.  2  and  3).  The  aqueous  humour  in 
the  hardened  specimen  coagulated  into  a  soft  jelly.  The  iris, 
besides  diffuse  cell-infiltration,  shows  a  well-marked  cell-clump 
close  to  its  pupillary  border  between  the  sphincter  muscle  and 
the  anterior  surface  (small  gumma)  ;  this  cell-growth  is  well 
shown  in  Plate  III,  fig.  3,  g ;  it  does  not  occasion  any  localised 
swelling. 

Case  4.  (With  Plates  I  and  II,  and  Plate  III,  figs.  1  and  2.) 
Charles  T.  was  under  the  care  of  Mr.  Brudenell  Carter,  at  the 
South  London  Ophthalmic  Hospital,  for  interstitial  keratitis  with 
iritis,  from  March,  1876,  to  January,  1877;  the  iritis  was  severe, 
leading  to  closure  of  pupils.  The  disease  had  begun  some  months 
before  his  admission.  In  January,  1877,  when  there  was  still 
much  corneal  haze,  the  left  eye  was  ruptured  by  a  poke  from  an 
umbrella-stick,  and  ten  days'  later  was  excised  by  Mr.  McHardy 
for  Mr.  Carter,  and  kindly  handed  to  me  (Path.  Book,  No.  92). 
There  was  a  large  rupture,  or  lacerated  wound,  occupying  the 
upper  and  inner  part  of  the  marginal  region,  involving  both  the 
sclerotic  and  the  cornea.  The  wound  had  closed  and  Avas 
slightly  puckered,  but  not  inflamed,  and  the  globe  was  very  soft. 
On  opening  the  fresh  specimen  the  vitreous  was  found  blood- 
stained and  fluid,  and  a  blood-stained  mass  was  situated  on  the 
ciliary  body  near  the  wound  ;  lens  absent ;  no  other  changes 
attributable  to  the  accident.  Tunics  in  situ;  a  tract  of  pig- 
mented choroidal  disease  near  the  equator,  the  retina  over  this 
part  being  adherent,  and  showing  patchy  opacity.     The  choroid 
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and  retina,  -svith  tliis  exception,  looked  healthy  to  the  naked 
eye.     The  cornea  was  hazy,  especially  at  its  lower  part. 

After  hardening  in  eqnal  parts  of  spirit  and  Miiller's  fluid, 
sections  were  made  of  the  cornea  and  ciliary  region  opposite  to 
the  ruptare,  of  the  disc  and  surrounding  parts,  and  of  the  choroid 
and  retina  at  the  diseased  area. 

The  cornea  was  considerably  thickened,  and  contained  many 
vessels  at  various  depths  ;  many  of  these,  entering  the  deep 
corneal  layers  from  the  sclerotic,  came  nearer  to  the  antei'ior 
surface  as  they  approached  the  centre  of  the  cornea;  a  well- 
marked,  muscular  coat  was  visible  in  some  of  the  vessels.  Small 
cells  like  white  corpuscles  were  scattered  throughout  the  cornea, 
especially  around  and  near  to  the  blood-vessels  ;  they  seemed  to 
lie  between  the  corneal  corpuscles,  the  latter  bodies  themselves 
being  flat  and  unaltered.  The  epithelium  of  Descemet's  mem- 
brane normal ;  Bowman's  membrane  hardly  appreciable.  There 
is  a  layer  of  thickly  nucleated  tissue  (episcleritis)  on  the  sclerotic 
in  the  ciliary  region,  but  it  gradually  thins  off  posteriorly ;  the 
veins  in  this  layer  are  enormously  distended.  There  is  increase 
of  nuclei  in  the  deepest  layer  of  the  sclerotic  at  the  attachment 
of  the  ciliary  muscle  and  Descemet's  membrane  (true  deep 
scleritis).  The  immediately  contiguous  part  of  the  ciliary  body, 
just  around  the  circuhts  arteriosus  major,  shows  a  dense  aggre- 
gation of  nuclei;  the  ciliary  muscle  itself  is  infiltrated  with 
cells,  but  shows  no  circumscribed  collections ;  very  little,  if  any, 
change  in  the  ciliary  processes. 

The  above  changes  are  partly  attributable  to  the  old  keratitis, 
partly,  no  doubt,  to  the  injury. 

The  anterior  part  of  the  choroid  shows  changes  which  are 
certainly  older  (Plate  1)  ;  the  whole  choroid  here  is  thickened 
and  its  veins  immensely  distended,  and  it  shows  several 
centres  of  intense  nucleation  ;  the  pigment  of  the  choroid  proper 
is  not  increased  ;  the  epithelial  pigment  is  irregular,  in  some 
places  absent  or  scattered,  in  other  parts  heaped  up,  and  appa- 
rently increased  in  quantity ;  the  retina  is  adherent  to  the 
clioroid  at  many  spots  by  fibrous  tissue,  which  seems  to  have 
grown  tlirough  gaps  in  tlic  elastic  lamina  of  the  choroid,  and 
have  then  made  its  way  in  a  horizontal  plane  between  the  two 
tunics  ;  the  corrugated  elastic  lamina  is  easily  traceable  beneath 
much  of  this  cpichoroidal  growth,  but  in  places  it  is  invisible 
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for  considerable  distances.  The  retinal  layers  in  this  part  arc 
much  altered  and  the  whole  retina  thickened ;  the  bacillary 
layer  is  absent  at  the  adherent  spots.  The  parts  just  described 
correspond  with  the  tract  of  pigmented  choroidal  disease  with 
adherent  retina  above-mentioned,  near  the  equator. 

In  other  parts  of  the  choroid,  foci  of  growth  composed  of 
small  pus-like  corpuscles,  with  minute,  often  multiple,  nucleoli, 
are  found  ;  these  are  miimte  gummata.  When  very  small  these 
cell  growths  almost  always  lie  in  the  chorio-capillaris  (Plate  II, 
figs.  1  and  2).  Sometimes  a  mass  of  cells  in  the  chorio- 
capillaris  is  continuous  with  a  similar  collection  on  the  inner 
surface  of  the  elastic  lamina,  through  which  the  cells  apjaear 
to  have  passed  (Plate  II,  Fig.  2),  causing  disturbance  of  the 
pigment  epithelium  ;  one  gumma  shows  commencing  degenera- 
tion at  its  centre  (Plate  III,  fig.  I).  These  choroidal  growths 
differ  from  tubercle  by  their  small  size,  the  absence  of  giant 
cells  and  of  reticulum,  and  the  want  of  any  relation  to  the 
choroidal  arteries  ;  the  gross  choroidal  disease  described  near 
the  equator  (Plate  I.)  no  doubt  resulted  from  the  confluence  of 
numerous  gummata. 

One  section  traverses  a  patch  of  atrophied  choroid  which 
looked  pale  to  the  naked  eye.  The  choroid  in  this  patch  is 
much  thinner  than  elsewhere  (Pate  III,  fig.  2),  and  the  capillary 
vessels  have  almost  disappeared  ;  but  it  still  shows  a  slight 
excess  of  nuclei  ;  the  deep  pigment  is  unaltered ;  the  epithelial 
layer  was  lost  in  making  the  section. 

There  is  general  thickening  of  all  the  layers  of  the  retina  in 
all  parts,  and  of  the  optic  disc,  due  partly  to  oedema,  partly  to 
increase  of  connective  tissue.  Miiller's  fibres  are  elongated,  and 
in  parts  separated  by  spaces,  and  their  nuclei  near  the  limitans 
interna  are  increased  so  as  to  form  a  distinct  layer.  The  retinal 
arteries  are  much  thickened  and  hyaline-looking,  and  around 
the  vessels  in  and  near  the  disc  there  is  marked  increase  of 
nuclei.  It  is  difficult  to  find  any  muscular  coat  to  the  arteries, 
and  they  are  distinguished  from  the  veins  chiefly  by  the  greater 
thickness  of  their  walls.  The  growth  causing  this  increased 
thickness  is  not,  however,  in  the  muscular  coat,  nor  in  the  intima, 
but  in  the  adventitia,  and  consists  of  small  round  cells  much 
more  deeply  stained  than  the  muscle  nuclei,  and  distinguished 
from  the  leucocytes  in  the  vessel,  by  the  latter  being  always 
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segmented  into  three  or  four  parts.  There  is  sometimes  a 
space  between  the  muscular  coat  and  the  thickened  adventitia 
(perivascular  space).  These  changes  are  certainly  most  marked 
in  connexion  with  the  arteries ;  no  well-marked  alterations 
are  seen  about  the  veins,  though  in  some  sections  vessels 
(?  veins)  are  seen  with  general  fibrous  thickening  of  their 
inner  coats,  without  marked  increase  of  the  nuclei  of  the 
adventitia.  There  is  a  similar  change  in  some  of  the  choroidal 
arteries.  The  ganglion  cells  are  quite  normal.  There  is  well- 
marked  inflammation  of  the  hyaloid  in  the  physiological  pit. 
The  choroid  shows  hardly  any  change  near  to  the  disc,  except 
one  or  two  small  centres  close  to  the  border  of  the  disc  in 
the  chorio-capillaris,  with  epichoroidal  growth  upon  them  by 
which  adhesions  are  formed  with  the  retina ;  at  the  apes  of 
one  of  these  groAvths  the  lamina  elastica  is  wanting,  whilst  in 
a  section  nearer  its  base  this  membrane  is  traceable  over  the 
whole  growth. 

There  is  much  iiiflammatoiy  change,  partly  old,  jiartly  new, 
on  the  flat  part  of  the  ciliary  body. 

The  cells  or  corpuscles  found  generally  throughout  the 
cornea,  episclera,  sclera,  ciliary  muscle,  and  the  choroid  and 
retina,  are  of  pus-like  size  and  appearance.  In  certain  parts, 
however,  cells  of  quite  different  aspect  are  found.  These  ai-e  of 
much  larger  size,  round  or  oval,  and  much  more  intensely 
stained  by  logwood  than  the  small  cells.  They  are  found 
scattered,  either  singly  or  in  considerable  numbers,  in  the  epi- 
sclei-al  tissue,  along  some  of  the  perforating  scleral  vessels, 
throughout  the  whole  thickness  of  the  ciliary  muscle  and  the 
layer  of  connective  tissue  between  tlie  muscle  and  its  epithelial 
])igment.  They  are  absent  from  the  cornea,  niembi-ana  supra- 
clidroidea,  choroid  and  retina,  including  the  "  ciliary  retina." 
Probably  these  large,  deeply-staining  cells  are  related  to  the 
traumatic  inflammation,  and  not  to  the  syphilitic  disease,  from 
wliich  this  eyeball  sufi'ered. 

Reference  may  also  be  permitttHl  to  the  following  speci- 
incns,  iicc<»unts  of  wliicli  liave  been  alrriuly  jml>li.*li(Hl,  and 
which  1  have  a^'ain  cavcfully  examined  fur  the  itresent 
paper. 
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Case  5.  John  H.,  aged  15  moutbs ;  case  published  by  Dr. 
Barlow,  in  the  Transactions  of  the  Pathological  Society, 
vol.  xxviii,  p.  '291  (Path.  Book,  No.  93),  with  the  following 
heading:  "  Gummata  on  Cranial  Nerves;  Disease  of  Cerebral 
Arteries  ;  Cicatrices  of  Liver  and  Spleen,  in  a  case  of  Congenital 
Syphilis."  Dr.  Barlow  had  examined  with  the  ophthalmoscope 
and  found  no  changes.  I  examined  the  back  of  one  eyeball, 
and  reported  to  Dr.  Barlow  that  I  could  find  no  definite  changes. 
This  statement  I  regret,  as  a  more  careful  examination  of  the 
same  sections  has  since  shown  at  least  one  definite,  limited 
exudation  of  small  cells  in  the  inner  part  of  the  choi-oid.  There 
is  also  considerable  thickening  of  the  retina  near  the  disc  (the 
sections  do  not  extend  far  from  this  part),  a  very  well  defined 
circular  mass  of  small  cells,  like  those  in  the  choroid,  in  the 
nerve-fibre  layer  (Fig.  1),  and  marked  thickening  of  the  coats 
of  several  retinal  arteries  with  increase  of  their  nuclei.  The 
retina  is  not  well  enough  preserved  to  admit  of  any  more  precise 
description. 


;   da-  ®  - 


Fig.  1.— Collection  of  cells  (small  gumma)  in  the  uerre-fibre  layer  of 
the  retina.     The  upper  boundary  is  the  inner  limiting  membrane,     x  220. 

Case  6.  Elizabeth  W.,  also  Dr.  Barlow's  patient,  and  pub- 
lished in  the  Pathological  Society's  Transactions,  vol.  xxviii, 
p.  287  (Path.  Book,  No.  27).  The  case  is  headed  "Meningitis, 
Arteritis,  and  Choroiditis  in  a  Child,  the  subject  of  Congenital 
Syphilis."     At  the  age  of  about  9  months   Dr.    Barlow  found 
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with  the  ophthalmoscope  the  following  appearances  :  "  Sparingly 
distributed  very  small  flecks  of  exudation  of  brownish  colour, 
apparently  situated  in  the  choroid.  There  was  scarcely  any 
disturbance  of  pigment,  and  no  atrophy.  So  far  as  I  could 
judge,  there  was  no  alteration  in  the  optic  discs.  At  that  time 
I  had  never  seen  anything  quite  like  it  except  once,  in  a  young 
man  who  was  the  subject  of  acquired  sj'philis,  and  who  was 
suflFering  fi'om  an  attack  of  recent  hemiplegia,  probably  the 
result  of  syphilitic  thrombosis.  I  have  since  seen  one  case 
identical  in  appearance  in  a  child,  the  subject  of  congenital 
syphilis  with  nervous  symptoms,  and  in  whom  I  have  traced 
some  of  the  spots  on  to  the  atrophied  condition  with  which  one 
is  familiar  in  choroiditis  disseminata.  It  cannot  be  too  strongly 
stated  that  the  ophthalmoscopic  appearances  in  E.  W,  were  as 
different  as  possible  from  the  milk-white,  round,  larger  defined 
spots  which  are  recognised  as  tubercle  of  the  choroid." 

The  child  died  within  a  month  from  the  above  examination, 
and  I  made  sections  of  the  choroid  in  the  yellow  spot  region 
where  the  above  spots  of  disease  had  been  chiefly  seen,  and 
where  they  were  visible  after  removal  of  the  retina  as  minute 
rimnd  whitish  dots,  and  also  of  the  disc  and  neighbouring 
retina. 

The  following  description  was  given  together  with  the  ac- 
companying woodcut  (Fig.  2),  which  I  am  allowed  to  repro- 
duce : — "  The  changes  in  the  choroid  consist  in  the  presence  of 
small  collections  of  corpuscles  in  the  chorio-capillaris.  Sections 
of  several  of  these  were  found  in  the  part  of  the  choroid  which 
had  shown  during  life  little  flecks  of  exudation,  and  none  were 
found  elsewhere. 


Fro.  2. — SmuU  punnim  in  cii))in!in  layer  of  clmniid  (from  Dr.  Barlow's 
ease,  Path.  Soc.  Tnins.,  xxviii,  2S7). 
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"  The  corpuscles  are  about  as  large  as  pus  corpuscles  and 
stain  deeply  with  logwood.  They  stand  in  no  evident  relation 
to  the  blood-vessels,  and  none  of  them  occur  in  the  deeper  part 
of  the  choroid.     In  all  these  particlars  they  differ  from  tubercle. 

"  The  elastic  lamina  over  these  deposits  is  slightlj-  raised, 
and  sometimes  a  little  puckered.  In  several  instances  at  the 
seat  of  the  deposits  a  thin  layer  of  flatfish  cells  is  present  on 
its  inner  (retinal)  surface,  immediately  beneath  the  pigment 
epithelium,  but  in  no  sections  could  any  perforation  of  the 
lamina  be  detected.  The  epithelium  itself  appears  morbidly 
adherent." 

The  choroidal  changes  are  better  shown  in  the  new  woodcut 
(Fig.  3),  which  I  now  add. 


Fia.  3. — Two  other  miuute  gummala  in  the  capillary  layer  of  the 
choroid  from  the  same  eye  as  Fig.  2.  Pigment  epithelium  lost ;  flat  cells 
lying  on  elastic  lamina  in  one  specimen,  elastic  lamina  split  or  frayed  out 
over  the  growth  in  other  specimen,     x  120. 


Dr.  Ole  Bull,*  in  commenting  on  this  case,  observes  that  the 
state  of  the  retina  was  not  described.  I  have  no  sections  of 
the  retina  except  near  to  the  disc.  The  disc  itself  is  slightly 
swollen,  but  the  swelling  extends  only  a  very  short  distance 
into  the  retina.  The  physiological  pit  is  filled  up  by  an 
irregular  collection  of  small  lymphoid  cells,  which  spread  in 
the  form  of  a  thin  layer,  a  little  way  on  each  side  ;  there  is  also 
a  great  excess  of  nuclei  in  the  disc  itself,  as  far  down  as  the 
level  of  the  lamina  cribrosa ;  but  further  back,  although  the 
arachnoid  sheath  is  thickened,  the  nerve  itself  seems  tolerably 
healthy  (the  sections  extend  one-eighth  of  an  inch  beyond  the 
eyeball).     Many  of  the  arteries  in  and  close  to  the  disc  show 

*  Hull,  loc.  cif.,  p.  91. 
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very  thick  coats.     It  is  particularly  to  be  noted  that  there  were 
no  spots  of  choroiditis  near  the  disc  in  any  of  the  sections. 

In  this  case  it  can  hardly  be  doubted  that  the  changes  in  the 
choroid  were  co-incident  with,  or  at  least  not  subsequent  to, 
those  in  the  disc  and  adjacent  retina ;  for  the  cells  in  all  parts 
had  the  same  characters,  no  signs  either  of  degeneration  or 
atrophy  were  present,  and  the  child  was  too  young  for  the 
morbid  changes  in  different  parts  to  have  been  separated  by 
any  long  interval  of  time. 

Case  7  has  been  previously  published  in  these  Reports, 
vol.  vii,  p.  374  (Register  'No.  78).  The  eye,  which  was  excised 
from  a  woman  aged  25,  had  begun  to  atrophy,  and  the  retina 
was  detached  and  shrunken  ;  the  eye  had  been  inflamed  for  a 
year  and  a  half  during  secondary  syphilis.  A  re-examination 
of  the  sections  of  choroid,  which  have  kept  well  for  fourteen 
years,  shows  alterations  like  those  in  the  other  cases,  but,  as 
mierht  be  expected,  with  commencing  ati'ophy.  Collections  of 
small  cells,  sometimes  circumscribed,  in  other  parts  more  widely 
spread,  are  present  in  the  chorio-capillaris.  The  elastic  lamina 
is  thickened  and  sometimes  wrinkled,  and  numerous  small 
"  colloid  "  growths  project  from  its  retinal  surface.  In  some 
places  the  thickness  of  the  whole  choroid  is  a  good  deal  reduced, 
and  here,  as  a  rule,  there  are  no  collections  of  coi'puscles.  Dr. 
H.  Pagenstecher  made  drawings  from  other  sections  of  this 
choroid,  and  I  believe  that  figs.  1,  2,  and  3  in  Plate  XIV  of  his 
Atlas  are  taken  from  them,  although  Dr.  Pagenstecher's  descrip- 
tion of  the  eye  from  which  these  drawings  were  made  does  not 
quite  tally  with  the  case  as  published  by  myself. 
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DESCRIPTION  OF  PLATES  I,  II,  III,  AND  IV,   ILLUSTRATING  MR.   NETTLESHIP'S 
PAPER  ON  SYPHILITIC  CHOROIDITIS  AND  RETINITIS. 

Plate  I  shows,  under  a  low  power,  the  appearances  of  a  vertical  section  through  a  patch  of 
severe  choroido-retinitis,  with  inflammatory  adhesions  between  choroid  and  retina.  There 
is  great  thickening  of  the  coats  of  a  large  retinal  artery  seen  in  section  at  the  lower  part  of 
the  figure.    In  Case  4.     x  70. 

Plate  II,  figs.  I  and  2  show  collections  of  small  round  cells  in  the  capillary  layer  of  the 
choroid  (microscopic  gummata).  from  the  same  eye  as  Plate  I. 

In  Fig.  1  the  elastic  lamina  of  the  choroid  passes  intact  over  the  seat  of  the  cell-exudation  ; 
the  pigmented  epithelium  has  been  washed  off.  (From  a  section  mounted  in  Dammar.) 
X  220. 

Fig.  2  shows  a  larger  collection  of  cells,  many  of  which  have  passed  through  the  elastic 
lamina  causing  disturbance,  and  even  complete  disappearance,  of  the  pigmented  epithelium. 
The  elastic  lamina  appears  to  be  almost  destroyed  at  this  part,  'from  a  section  mounted  in 
Glycerine.)     x  220. 

Plate  III,  fig.s.  1  and  2  are  from  the  same  eye  as  Plates  I  and  II. 

Fig.  1. — Section  of  a  rather  larger  gumma  occupying  the  middle  and  innermost  layers  of 
the  choroid  ;  centre  beginning  to  degenerate;  pigmented  epithelium  unaltered,     x  70. 

Fig.  2. — Section  through  a  small  patch  of  partially  atrophied  choroid.  A  slight  excess  of 
nuclei  is  noticeable  in  the  atrophic  part.  Pigmented  epithehum  was  probably  disturbed  or 
partly  absorbed,  but  its  remains  have  been  washed  off  in  the  process  of  mounting,     x  70. 

F'ig.  3. — From  a  vertical  radial  section  of  the  iris  at  its  pupiUary  border.  Uveal  surface 
uppermost,  s,  fibres  of  sphincter  muscle  cut  rather  obliquely,  g,  effusion  of  small  cells 
between  the  sphincter  and  the  anterior  surface.  If  larger,  this  cell-mass  would  form  a 
"nodule"  or  '"gumma"  on  the  iris.     From  Ca.se  3.     x  30. 

Plate  IV  shows  the  changes  in  the  Retina  in  Case  3. 

Fig.  1  shows  general  thickening  of  retina  with  increase  of  nuclei,  and  oedema.  The  cell  in- 
crease is  however  most  marked  in  the  nerve-fibre  layer  and  inner  granular  layer.  The  hyaloid 
membrane  also  shows  increase  of  nuclei. 

The  coats  of  all  the  small  blood-vessels  are  crowded  with  nuclei,  which  are  smaller  but  more 
deeply  stained  than  the  surrounding  nuclei. 

F'igs.  2  and  3  show,  under  a  power  of  220  diameters,  the  vessels  a  and  b  which  are  displayed 
under  a  lower  power  (70  diameters)  in  F"ig.  1. 
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THE  MORE  MODERN  OPERATIONS  FOR  TRICHIASIS. 

Bj  Ai?THL-R  H.  Benson,  F.R.C.S.I., 

Ophthalmic    Surgeon    to     City    of    BvMin    Hospital,    Assistant 
Surgeon  to  Saint  Mark's  Opldhalmic  Hospital. 

Cperations  for  the  cure  of  Trichiasis  are  as  the  stars  of 
heav^en  for  nmltitude  ;  but  I  shall  confine  my  remarks  to 
three  of  the  more  modern  and  most  generally  applicable. 

Cases  of  Trichiasis,  with  or  without  Entropiuin,  have 
until  lately  been  amongst  the  most  hopeless,  regarded 
from  a  surgical  point  of  view.  In  most  instances  the  older 
operations  aimed  at  either  removing  the  offending  hairs, 
and  with  them  a  larger  or  smaller  amount  of  the  lid  sub- 
stance, or  effecting  the  alteration  in  the  direction  of  the 
cilia  by  everting  the  lid  border.  They  were  for  the  most 
part  associated  with  shortening  of  the  lids,  and  almost 
certainly  permitted  a  recuiTence,  except  in  the  radical  but 
barbarous  operation  of  abscission  of  the  lid  border.  Since 
Mr.  Spencer  Watson  gave  birth  to  the  idea  of  preserving 
and  transplanting  the  strip  of  skin,  thrown  away  in  Arlt- 
.Fasche's  operation,  every  modification  has  been  in  the  con- 
Kervative  direction,  and  has  produced  more  satisfactory 
i-esults. 

Those  who  wish  to  obtain  a  full  and  historical  resume  of 
the  subject  can  do  so  by  consulting  the  admirable  paper 
written  by  my  friend  and  colleague,  Dr.  Story,  in  the 
•'Ophthalmic  Review,"  V(j1.  ii,  }>.  o7. 

Partial  Trivhiasis  has  long  troubled  ophthalmologists, 
especially  that  form  of  it  so  often  met  with,  v/here,  without 
Entropium,  one,  two,  three,  or  more  cilia  are  growing  in  a 
faulty  direction,  rubbing  on  the  cornea,  and  causing  the 
utmost  annoyance. 

At  the  meeting  of  the  British  Medical  Association,  held 
in  August  and  Sei.tcniber.  18H2,  I  read  a  paper  on  the  use  of 
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Electrolysis  in  this  form  of  the  affection.*  As  I  have  since 
then  largely  increased  my  experience  of  the  method,  which 
was  at  that  time  quite  a  new  one,  I  may  be  forgiven  for 
recapitulating-  some  of  the  statements  I  then  made  in 
ignorance  of  the  fiict  that  Dr.  .Michell,  of  Missouri,  had 
been  working  in  the  same  direction  and  witli  similar 
results.! 

The  operation  is  done  ^vitli  a  constant  current  battery : 
I  use  ten  small  Leclanches  cells.  A  line  electrolysis 
needle  is  attached  to  the  negative  pole,  and  a  large  pad  to 
the  positive  pole.  The  needle  is  then  passed  along  the 
hair  to  be  destroyed  until  its  point  i-eaches  quite  up  to  the 
extremity  of  the  bulb ;  contact  is  then  made  and  the 
circuit  completed  by  applying  the  pad  to  the  temple  or 
brow.  The  electrolytic  action  of  the  current  decomposing 
the  watery  elements  of  the  tissues  produces  a  bubblmg  of 
hydrogen  gas  around  the  needle,  and  a  slough  forms  in  a 
few  seconds.  When  the  ring  formed  around  the  cilium 
and  needle  is  of  sufficient  size  to  insure  the  destruction  of 
the  bulb,  that  is,  in  about  20  seconds,  if  the  battery  is 
working  well,  the  needle  is  removed,  and  the  hair  caught 
in  a  pair  of  forceps  and  drawn  out,  or  wn'ped  away  with 
the  slough.  If  the  hair  does  not  easily  and  without  the 
least  drag  come  out  and  bring  with  it  a  mass  of  gi'eyish, 
gelatinous  slough,  it  is  better  to  reapply  the  needle,  as 
unless  the  bidb  is  fully  destrjyed,  the  hair  may  grow  agam. 

Each  hail-  must  be  so  treated,  unless  two  or  more  grow 
so  closely  together  that  they  can  be  simultaneously  de- 
stroyed, but  it  is  better  not  to  nrake  the  slough  larger  than 
necessary,  and  therefore  it  is  preferable  to  attack  each 
hair  separately. 

The  operation  is  very  pamful,  but  the  pain  ceases  at 
once  on  removal  of  the  needle,  and  no  inflammatory  reac- 
tion or  subsequent  contraction  follows.:}: 

*  Brit.  Med.  Journ.,  16t}i  Dec,  18S2.     f  Klin.  Monatsbl.,  April,  1882. 
X  The  use  of  an  anaesthetic,  though  not  in  most  cases  necessary,  will  be 
found  to  simplify  the  operation  very  much. 

c  2 
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I  have  now  performed  this  operaticm  on  many  hun- 
dreds of  ciha,  and  have  every  reason  to  be  pleased  with 
the  results. 

The  advantages  of  this  mode  of  treatment  are  so  ob^nous 
that  it  seems  hardly  necessary  to  state  them,  but  as  many 
of  the  text-books  still  contmue  to  recommend  epilation, 
actual  or  potential  cautery,  and  excision,  it  seems  that  the 
method  is  either  ujiknoAvn  or  unappreciated  as  it  deserves. 
By  this  method  you — 

(1.)  Can  destroy  with  certainty,  and  without  disfigure- 
ment of  the  lid,  any  number  of  individual  aberrant  cilia, 
no  matter  how  attenuated  or  how  short  they  may  be. 

(2;)  There  is  no  need  for  hurry  in  applying  the  needle, 
but  the  hair  to  be  treated  may  be  selected  and  the  needle 
inserted  with  the  utmost  deliberation,  as  no  action  takes 
place  until  the  second  pole  is  placed  in  contact  with  the 
skin.     (How  different  when  using  the  actual  cautery.) 

(.3.)  The  effect  can  be  gauged  with  perfect  accuracy, 
for  if,  after  removing  the  needle,  it  be  found  on  trial  that 
the  cilium  is  still  firm,  the  needle  can  be  again  appHed. 
and  so  on  until  the  required  effect  has  been  produced. 
Practically,  however,  this  is  seldom  necessary,  for  a  little 
experience  enables  the  surgeon  tojudgebythe  appearance 
of  the  slough  how  soon  to  remove  the  needle.  (How  dif- 
ferent again  is  this  from  the  cauteries  :  where  once  apphed 
their  action  is  almost  beyond  control,  and  if  the  actual 
cautery  be  used  the  external  portion  of  the  hair  is  burned 
so  that  the  gaiide  is  lost.) 

Epilation  and  Ulaqueatio  are  the  only  operations  which 
can  in  any  way  compare  with  electrolysis.  The  former  is, 
however,  only  palliative,  and  by  the  irritation  of  its  fre- 
quent repetition  may  often  cause  the  growth  of  fresh 
hairs  without  destroying  those  removed.  From  its  sim- 
plicity, however,  it  will  always  be  pi'actiscd  in  certain 
cases. 

Ulaqueatio  from  its  autiquity  is  worthy  of  all  respect, 
lr.it.  settiug  aside  the  fact  of  its  beiug  only  applicable  to 
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those  cases  where  the  cilia  are  long  and  strong,  I  have 
every  reason  to  believe  that  in  few  instances  are  its  results 
permanent,  and  I  see  no  advantage  which  it  possesses  over 
electrolysis,  for  the  advantage  of  preserving  abnormal 
cilia  is  purely  theoretical,  and  not  sound  even  from  that 
aspect.  The  ciha  which  cause  trouble  in  Trichiasis  are 
not,  as  some  ^vriters  seem  to  think,  the  normal  hairs  in  an 
abnormal  position,  but  in  a  very  large  majority  of  cases 
they  are  new-born  haii's  produced  by  reason  of  the  hy- 
persemic  condition  of  the  original  bulbs.  The  increased 
nutrition  causes  the  hair-foUicle  to  send  off  buds  which 
develop  fresh  hau-s,  and  it  is  these  that  are  the  source  of 
annoyance.  The  original  rows  of  cilia  retain  then-  normal 
and  innocuous  position :  why  then  is  it  better  to  snare 
these  errant  hairs  and  try  to  make  them  grow  out  through 
the  skin  (an  entu'ely  abnormal  position)  rather  than  de- 
stroy them  entirely  ?     Clearly  it  is  not  better. 

For  cases  of  extensive  Trichiasis,  with  or  without  Entro- 
pium,  Dianoux's  operation  was,  until  lately,  the  most 
satisfactory  of  the  modificatio)is  suggested  by  Spencer 
Wa,tson's  method.  It  consists  in  splitting  the  lid,  as  in 
Arlt-Jasche's  operation,  then  making  two  incisions  in  the 
skin  of  the  lid  parallel  to  the  lid  border,  the  one  nearest 
the  cilia  being  made  sufficiently  deep  to  join  the  inter- 
marginal  incision,  the  second  only  extending  through  the 
skin  of  the  lid.  The  upper  (skin)  flap  is  then  drawn  down 
underneath  the  ciliary  flap  and  made  fast  with  a  suture  at 
each  end,  whilst  the  ciliary  flaji  is  stitched  up  in  tlie  posi- 
tion vacated  by  the  skin- flap.  The  eft'ect  is  that  the  cilia 
are  elevated  by  as  much  as  the  breadth  of  the  flap,  and 
receive  a  firm  and  permanent  support  from  below  by  reason 
of  the  transplanted  skin.  This  operation  I  performed  in 
a  large  number  of  cases,  sometimes  with  the  most  satis- 
factory results ;  at  other  times  without  material  benefit  to 
the  patient,  although,  surgically  considered,  the  operations 
were  entirely  successful.  The  reason  of  this  difference 
was  not  far  to  seek. 
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When  the  hairs  rubbed  on  the  cornea  because  the  hds 
were  inverted,  and  where  the  ciha  were  growing  in  their 
normal  position  relatively  to  the  lid  border,  then  the  double 
transplantation  operation  gave  good  results,  for  in  this 
case  the  transplanted  skin  flap  and  the  cicatrices  were  all 
on  the  free  border  of  the  lid,  and  did  not  rub  on  the  cornea. 
But  Avhere,  owing  to  the  existence  of  true  Trichiasis,  the 
abnormally  situated  cilia  grew  so  close  to  the  conjunctival 
border  of  the  lid  that,  in  order  to  ensure  having  them  all 
in  the  anterior  plate,  the  intermarginal  incision  had  to  be 
made  very  close  to  or  in  the  conjunctiva,  then  the  skin 
flap  had  to  be  transplanted  into  a  situation  where  contact 
with  the  cornea  was  inevitable,  and  consequently  irrita- 
tion, due  to  the  presence  of  the  downy  hairs  of  the  skin, 
was  also  inevitable.  Thus  the  operation,  though  affording 
considerable  relief,  did  not  satisfy  the  requirements. 

I  may  here  rnention  that  my  observations  of  the 
behaviour  of  the  skin  flap  transplanted  to  the  conjunctival 
border  of  the  lid,  are  at  variance  with  those  of  most  other 
writers.  They  state  that  no  irritation  is  produced  by  the 
skin  rubbing  on  the  cornea,  and  affirm  that  in  a  very  few 
weeks  it  is  difficult  to  distinguish  the  flap  from  the  mucous 
memlirane  beside  it.  I  have  under  observation  still  several 
cases  operated  upon  from  one  tp  two  years  ago,  and  in  all 
it  is  still  quite  easy  to  see  the  limits  of  the  skin  flap,  more 
especially  as  the  epithelium  continues  to  form  in  white, 
easily  removed  masses,  and  there  seems  to  be  no  appre- 
ciable change  in  the  appearances  for  many  months. 

Again,  Ml".  Swanzy  in  his  Handl^ook  of  Diseases  of  the 
Eye,  p.  141,  says  :  "  The  woiuided  surface  of  the  ciliary 
flap  amalgamates  with  the  epidermic  surface  of  the  skin 
flap  so  completely,  that  in  the  course  of  a  short  time  it  is 
impossible  to  separate  them,  and  ultimately  nearly  all 
traces  of  the  operation  disapjiear."  In  my  experience 
this  union  never  takes  place.  I  have  always,  even  after 
an  interval  in  some  cases  of  two  years,  been  able  to  pass 
ii    fine    ])r()l)e    through    the    lid   IVom    skin  sm-face  to    lid 
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border.     This,  however,  produces  no  deforiuity  of  the  hd 
and  the  cosmetic  result  of  the  operation  is  most  excellent. 

In  view  of  the  imperfectioDS  of  Dianoux's  method, 
Van  Millingen,  of  Constantinople,  suggested  the  trans- 
plantation of  a  strip  of  mucous  membrane  taken  from  the 
inside  of  the  lip.  Van  Milhngen  in  his  earlier  operations 
used  conjunctiva  from  the  rabbit.  Subsequently  both 
he  and  Mr.  Story,  of  Dublin,  quite  independently  of  one 
another,  adopted  the  plan  of  taking  mucous  membrane 
fi'om  the  lip. 

The  method  of  performing  this  oj'ieration,  which  1  have 
found  most  useful,  is  as  follows. 

The  lid  border  is  split  as  in  all  this  class  of  operations, 
care  being  taken  that  all  the  cilia  are  in  the  anterior  plate, 
and  that  the  section  is  made  to  extend  well  up  to  the 
roots  of  the  ciha,  or  above  them.  The  clamj)  is  then 
removed  from  the  eyelid,  and  the  bleeding  allowed  to 
stop,  whilst  the  same  clamp,  or  by  preference  a  larger  one, 
is  applied  to  the  everted  lower  lip  of  the  patient  and 
screwed  doA\Ti. 

Two  parallel  incisions  of  the  required  length  are  then 
made  through  the  mucous  membrane  about  3  or  4  mm. 
apart,  and  the  flap  dissected  up.  This  is  best  done  by 
passing  a  strabismus  hook  under  the  flap  at  one  end  and 
dissecting  up  towards  the  centre,  then  doing  the  same  at 
the  other  end  ;  by  this  means  the  flap  is  not  bruised,  as  the 
use  of  forceps  is  entirely  avoided ;  it  is  more  easily  dis- 
sected, being  left  attached  to  the  lip  at  both  ends  and  in 
the  middle,  and  its  nutrient  supply  is  only  cut  off  for  the 
minimum  time.*  The  central  adhesion  being  divided, 
a  threaded  needle  is  passed  through  one  end  of  the  flap 
(still  adherent  to  the  lip  at  both  ends),  and  inserted  into 

*  A  nietbod  of  dissecting  the  flap  which  I  hare  fovuid  very  useful  is  that 
by  multiple  transfixion.  It  is  done  bypassing  a  curved  broad  needle  under  the 
flap  in  a  number  of  places,  so  as,  to  a  large  extent,  to  sej^arate  the  mucous 
from  the  sub-mucous  tissue  of  the  lip,  then  through  one  of  these  transfixion 
holes  introduce  the  strabismus  hook  and  divide  the  intervening  brid^^es  of 
tissue  as  above. 
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the  angle  of  the  gaping  intermarginal  cut.  A  second 
needle  is  passed  through  the  other  end  of  the  flap  and 
through  the  con^esponding  end  of  tJie  lid  wound.  One 
end  of  the  flap  is  then  di\dded  with  scissors,  and,  holding 
the  flap  on  the  stretch  by  the  suture  passed  through  it, 
all  fat  and  sub-mucous  tissue  is  carefully  removed  with 
cui'ved  scissors.  This  is  an  important  step  of  the  opera- 
tion. The  other  end  of  the  flap  is  then  di^^ded  with 
scissors,  and  the  band  of  mucous  menibrane  is  lifted  up 
to  position  in  the  lid,  and  the  sutures  made  fast.  A 
central  suture  is  then  inserted,  iodoform  ointment  on  lint 
is  applied  over  the  lid,  and  a  pad  of  wool  and  a  bandage 
complete  the  operation.  No  sutures  or  dressings  are 
applied  to  the  lip,  wliich  heals  with  great  rapidity. 

The  operation  is  necessarily  a  tedious  one,  but  not 
more  so  than  Dianoux's,  npr  is  it  more  difficult.  At  first 
considerably  annoyance  was  experienced  from  the  bleeding 
of  the  lip  when  held  everted  by  an  assistant ;  the  clamp, 
however,  obviates  that,  and  moreover  saves  the  assistant 
from  a  most  tiresome  job,  as  will  readily  be  granted  by 
any  one  who  has  tried  to  keep  a  slimy  lower  lip  everted 
and  on  the  stretch  during  the  slow  dissection  of  the  flap. 
Moreoyei",  the  assistant's  two  hands  are  much  more  in  the 
way  of  the  operator  than  the  clamp  is. 

The  depth  of  the  intermarginal  incision  is  a  matter  of 
great  importance.  It  should  be  deep  enough  to  permit 
the  strip  of  mucous  membrane,  when  transplanted,  to  lie 
smoothly,  and  in  complete  contact,  on  the  raw  surfaces ; 
not  as  forming  the  base  of  a  triangle  whose  apex  is  at  the 
supeiior  angle  of  the  wound  (in  upper  lid). 

The  introduction  of  the  sutures  whilst  the  flap  is  in 
situ  is,  I  think,  an  advantage  in  that  it  saves  much  of  that 
dragging  which  often  injures  the  vitality  of  flaps,  and  it 
shortens  the  time  of  total  separation.  I  have  usually  found 
a  curved  broad  needle  the  most  convenient  instrument 
with  which  to  complete  the  dissection  of  the  flap. 

This  operation,  or  Bomcthing  like  it,  I  have  performed 
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about  15  or  20  times,  and  assisted  at  as  many  more.  I 
Lave  done  it  with  the  most  satisfactory  results  on  both 
upper  and  lower  lids,  and  without  a  single  total  failure. 
Usually  the  whole  flap  lives,  at  times  a  small  portion 
sloughs,  but  when  it  does  I  genei-ally  find  that  it  was  too 
long  for  its  bed,  or  was  in  some  way  thrown  out  of 
position. 

In  the  first  case  on  which  I  operated,  I  cut  the  flap  too 
long,  allowing  too  much  for  shrinkage  ;  in  this  case  the 
flap  lived  at  each  suture,  but  sloughed  between  them, 
pointing  to  the  fact  that  close  application  is  essential. 

The  surgical  results,  then,  of  this  operation  are  quite 
as  good  as  those  of  Dianoux's,  and  the  advantages  of 
transplanting  mucous  membrane  instead  of  skin,  to  the 
lid  border  or  conjunctiva,  are  so  obvious  that  even  if  it 
were  far  less  of  a  success  surgically,  it  would  still  be  pre- 
ferable to  any  other  operation  that  has  as  jet  been  sug- 
gested for  the  ciu'e  of  extensive  Trichiasis. 

It  is  too  short  a  time  (only  a  few  months)  since  the 
operations  have  been  done  to  judge  of  their  idtimate 
results,  but  so  far  the  effects  have  been  uniformly  ex- 
cellent. 
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CURATOR'S  PATHOLOGICAL  REPORT. 

By  W.  J.  MiLLEs,  F.R.C.S., 
Late  Curator  of  the  Hospital  Musetim. 

Part  I. — Detachment  of  the  Vitreous  Body, 

Iv  the  subjoined  table  will  be  fouud  a  short  report  of 
43  cases  of  detachment  of  the  Vitreous  Body  from  the 
Retina.  These  cases  occurred  out  of  a  series  of  345  eyes 
removed  at  Moorfields  Hospital.  In  every  instance  the 
retina  and  choroid  were  in  their  normal  position,  or  only 
very  slightly  detached.  I  have  excluded  all  those  forms 
of  wide  detachment  of  the  Retina,  with  shrinking  of  the 
vitreous,  and  limited  myself  solely  to  separation  of  the 
vitreous  body  from  the  retina. 

Detachment  of  the  vitreous  body  may  be  roughly 
divided  into  two  forms,  the  infundibular,  and  the  globular ; 
the  latter,  I  believe,  being  a  late  stage  of  the  former. 

The  infundibular,  in  my  experience,  is  the  more 
common  form,  and  commences  by  a  separation  of  the 
vitreous  body  from  the  retina,  usually  in  the  equator  of 
the  globe  or  just  behind  the  equator.  As  the  vitreous 
shrinks,  the  sej^aration  becomes  wider,  till  the  outline 
resembles  that  of  an  umbrella  detachment  of  the  retina : 
the  vitreous  remains  adherent  at  the  papilla  by  a  more  or 
less  delicate  attachment.  This  attachment  is  sometimes 
BO  fine,  that  it  breaks  away  at  the  slightest  touch ;  some- 
times it  is  very  firm  and  fibrous,  a  solid  cicatricial  cord 
fining  up  and  completely  obscuring  the  optic  disc.  The 
vitreous  is  again  firmly  fixed  to  the  ora  serrata  and  pars 
ciliaris  retinae ;  it  is  usually  closely  in  contact  with  the 
posterior  surface  of  the  lens,  and  I  have  been  unable  to 
detect  the  wide  separation  in  this  position  described  by 
some  authois. 

In  one  or  two  instances  the  viti-cous  was  lluid  in  the 
centre,  and  so  consisted  simply  of  a  runncl-shajjitl  mass, 
which  was  excessively  tough  and  firm. 
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-  A  few  of  my  cases  indicate  a  stage  prior  to  the  in- 
fundibular detachment :  there  is  a  fairly  broad  basis  of 
attacliment  behind  reaching  a  few  millimetres  on  all  sides 
of  the  papilla. 

The  ijlohular  form  of  detachment  has  no  attachment 
behind,  and  is  evidently  a  late  stage  of  the  infundibular ; 
for  on  careful  examination  I  usually  found  a  small  tag 
hanging  from  the  posterior  part  of  the  vitreous.  The 
mfundibular  can  frequently  be  made  into  a  globular  de- 
tachment by  simply  detaching  the  vitreous  at  the  papilla. 

Tlie  liyaloid  niemhrane  in  some  cases  is  separated  with 
the  vitreous  from  the  retina,  though  in  the  majoiity  it 
remains  with  the  latter.  However,  when  it  does  remain 
with  the  retina,  it  can  be  separated  from  it  with  the 
greatest  ease  by  a  pair  of  forceps.  Now  and  then  I  have 
noticed,  when  the  vitreous  has  been  wndely  separated, 
that  the  hyaloid  membrane  has  been  floating  loose  in  the 
fluid  between  the  vitreous  and  the  retina.  I  think  it  is 
certain  that  the  membrane  which  is  called  the  hyaloid  is 
part  of  the  vitreous,  for  from  a  pathological  point  of 
view  it  seems  alw^ays  to  be  afiected  when  the  vitreous  is 
diseased:  notably  in  cases  of  fluid  vitreous,  the  hyaloid 
membrane  is  almost  always  separated  from  the  retina. 
Comparative  anatomy  shows  that  it  is  developed  with  the 
vitreous,  for  it  passes  over  the  Pecten  in  bh'ds,  a  position 
where  there  is  no  retina. 

I  have  grouped  the  cases  as  follows  : — 


'■{ 


No. 

m  1  1     J    1  Penetrating  wounds 15 

Blows 5 

jy  /  Ulcers  perforating    2 

I       ,,       non-perforatingf 5 

,,  III.     Glaucoma   8 

„  IV.     Sympathetic  ophthalmitis    3 

,,     V.     Extraction  of  cataract 3 

Needling  operations 1 

.,  YT.     Recurrent  iritis 1 

Total 43 
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It  is  uoticeable  in  Table  I.  that  the  tension  of  the  eyes 
at  the  date  of  excision  was  with  one  exception  diminished  ; 
also  that  in  all  the  20  cases  in  this  table  there  was  suppu- 
rative hyalitis  more  or  less  advanced.  From  the  histoiw 
of  these  cases,  and  from  the  extent  of  the  external  Avound 
of  the  eyes,  it  is  probable  that  in  nearly  one  half  of  them 
there  was  more  or  less  loss  of  vitreous  at  the  time  of  the 
accident ;  so  that  they  do  not  bear  so  much  on  idiopathic 
detachment  of  the  vitreous. 

In  Table  II.  the  tension  was  normal  in  3  cases,  sub- 
normal in  2  ;  there  was  suppurative  hyalitis  in  3  instances. 
In  the  group  of  Glaucoma  cases,  the  tension  was  in- 
variably increased  at  the  time  of  excision.      Suj^pm-ative 
hyalitis  Avas  present  t^vice. 

In  Table  IV.  2  eyes  were  excitmg,  1  sympathising-, 
tension  being  increased  in  2,  and  diminished  in  1. 

In  the  eyes  excised  after  extraction  of  cataract  the 
tension  was  increased  in  1,  and  diminished  in  2  ;  suppura- 
tive hyalitis  was  present  in  the  latter. 

Microscopic  examination  of  the  vitreous  showed  in 
most  instances  a  large  increase  of  cells.  Of  course  this 
was  to  be  expected  in  the  forms  of  suppurative  hyalitis. 
Here  there  was  proliferation  of  the  normal  vitreous  cells, 
seen  chiefly  in  the  centre,  with  a  large  number  of  smaller 
migrated  inflammatory  cells  in  the  periphery,  chiefly  in 
the  region  of  the  ciliary  body.  In  one  case,  the  pus  cells 
(at  some  distance  from  the  margin  of  the  vitreous)  con- 
tained pigment  granules  evidently  taken  up  from  the 
broken  up  pigmentary  layer  of  the  pars  ciliaris  retina?. 
In  one  case  of  great  flbroid  thickening  of  the  vitreous, 
there  were  a  large  number  of  vitreous  cells  of  various 
shape  and  size.  No  detailed  microscopic  examination  of 
the  eyes  is  given  in  the  tables,  as  it  wouhl  be  rather 
I  )ey ond  the  scope  of  this  paper. 

The  method  I  have  employed  in  examining  these  eves, 
was  the  ordinary  one  of  leaving  them  for  a  pen'od  varying 
between  one  month   and  six  weeks  in  Miiller's  fluid,  then 
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opening  them  in  an  antero-posterior  direction  after  they 
were  frozen,  making  the  section  just  to  one  side  of  the 
papilla.  A  careful  note  ^^as  then  taken  of  the  position 
and  size  of  the  vitreous,  as  the  specimen  lay  in  water.  It 
might  be  objected  that  the  Muller's  fluid  may  have  pro- 
duced some  shrinkage  of  the  vitreous  body  during  the 
process  of  hardening.  That  no  alteration  whatever  occurs 
T  feel  almost  sure  :  for  I  have  found  that  no  diminution 
in  the  size  of  the  vitreous  happens  in  healthy  eyes  as  well 
as  in  a  large  majority  of  diseased  ones,  otherwise  all  eyes 
examined  by  this  method  would  have  detached  vitreous. 
To  make  assurance  doubly  sure,  a  certain  percentage  were 
examined  in  the  fresh  state,  among  which  were  some  few 
cases  of  detachment.  The  examination  in  a  fresh  state  is 
however  rather  unsatisfact(  )ry,  as  the  parts  are  so  liable  to 
become  collapsed. 

The  practical  conclusion  to  be  drawn  from  these  cases 
is,  that  if  there  is  diminished  tension  in  an  eye  with  a 
punctured  wound  there  is  every  probabiHty  that  the 
vitreous  is  suppurating  and  detached,  other  signs  of  in- 
flammation, &c.,  being  present. 

Reduced  tension,  however,  does  not  necessarily  mean 
detached  and  shrinking  Aatreous,  nor  on  the  other  hand 
does  increased  tension  exclude  it,  for  in  eight  cases  of 
glaucoma,  with  mcreased  tension  at  the  time  of  excision, 
a  detached  vitreous  was  found. 
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Part  II. —  Two  Cases  of  Intra-Ocnlar    Sarcoma,  producing 
Si/mpathetic  O^ththalmitis. 

The  two  following  cases  of  intra-ociilar  sarcoma,  taken 
together  with  that  brought  forward  by  Dr.  Brailey  in  this 
number  of  the  Reports,  are  of  great  interest,  as  they  all 
jnoduced  sympathetic  inflammation  of  different  degrees  of 
severity.  In  the  fii'st  case  the  damage  done  to  the  sym- 
pathising eye  was  so  severe,  that  there  was  almost  total 
loss  of  sight.  In  the  third  case  (see  Dr.  Brail ey's  paper), 
though  by  no  means  severe,  yet  the  inflammation  pro- 
duced permanent  damage  to  the  sympathising  eye.  In 
the  second  case  the  inflammation  was  of  the  very  mildest 
form,  but  yet  was  undoubtedly  sympathetic.  In  Oases  I. 
and  III.  there  was  an  evident  perforation  of  the  cornea. 
In  Case  II.  there  was  no  perforation  whatever,  though  a 
very  careful  examination  was  made.  In  each  instance  it 
is  probable  that  the  tumour  which  grew  from  the  choroid, 
produced  an  irritation  and  inflammation  of  the  latter 
sti-ucture,  a  true  form  of  sympathetic  choroiditis  of  the 
excithig  eye.  It  is  possible  that  in  Cases  I.  and  III.  the 
perforation  was  the  exciting  cause  and  not  the  sarcoma  • 
this  is  more  in  accordance  with  the  views  held  on  sym- 
pathetic ophthalmitis.  This  cannot,  however,  hold  good 
in  Case  II,  where  no  perforation  was  present,  and  one  is 
compelled  to  acknowledge  that  an  intra-ocular  sarcoma 
may  alone  be  the  direct  exciting  cause  of  sympathetic 
affection. 

Case     I. — Sarcoma     of     Choroid — Sfontatieons    Perforation    of 
Cornea — Sympathetic  OpJdhahnitis. 

No,  1235.  Samuel  B.,  est.  50,  a  stableman,  was  admitted 
under  the  care  of  Mr.  Gunn,  on  August  lOtli,  1883.  The  sight 
of  bis  right  eje  began  slowly  to  fail,  without  any  pain,  four 
years  ago  ;  in  three  months  it  had  almost  completely  gone.  He 
first  had  pain  in  it  a  week  before  admission,  when  "  something 
burst   in  the  eye  and  water  ran  out."     The  pain  then  became 
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very  severe,  and  he  now  noticed  for  the  first  time  that  the  left 
eye  was  becoming  dim  ;  four  days  previous  to  admission  he  was 
able  to  read  a  newspaper  without  discomfort.  The  left  eye  had 
always  been  a  good  one,  so  there  is  little  doubt  that  it  had  only 
been  affected  within  the  last  two  or  three  days. 

The  following  are  the  notes  on  his  first  coming  to  the 
Hospital : 

Might  or  Exciting  Eye. — Cornea  opaque,  several  large  vessels 
covering  it  ;  below  is  a  small  perforation  of  the  cornea  with 
prolapse  of  iris ;  pupil  is  just  visible  through  opaque  cornea, 
and  is  filled  with  lymph.      —  T.  1.     No  perception  of  light. 

Left  or  Symiiathising  Eye. — Ciliary  congestion,  no  punctate 

spots  on  the  cornea,   several  posterior  synechige.     Only   a  red 

20 

reflex  from  the  fundus  :  no  details  visible.    Y  =  .     T.n. 

100 

The  right  eye  was  excised. 

Before  giving  a  description  of  the  appearance  found  in  the 
right  eye,  it  ma}-  be  convenient  to  give  the  progi*ess  of  the 
sympathetic  inflammation  in  the  left  eye,  from  the  in-patient 
notes. 

Left  or  Sympathising  Eye  did  not  improve  after  the  excision 

of  the  right  eye  ;  it  remained  congested,  the  postei*ior  S3-nechi8B 

did  not  give  way  to  atropine,  but  increased  in  number  till  the 

pupil  became    nearly   occluded.      Keratitis  punctata  appeared, 

the  aqueous  became  muddy,  and  the  vitreous  hazy.     In  spite  of 

the  use  of  atropine,  counter-irritants,  and  rigid  exclusion  from 

light,  the  eye  slowly  became  worse,  and  vision  diminished  from 

20 

—  to  counting  fingers  at  4". 

Description  of  Right  or  Exciting  Eye. — The  eye  was  hardened 
in  Miiller's  fluid  for  one  month ;  it  was  then  frozen,  and  an 
antero-posterior  section  made.  A  dark  irregularly  pigmented 
solid  tumour  fills  the  posterior  part  of  the  globe ;  it  is  some- 
what mushroom-shaped,  with  a  broad  base  of  attachment  to  the 
posterior  part  of  the  sclerotic,  external  to  the  oi)tic  disc.  It  is 
pale  in  the  centre,  where  it  breaks  down  rather  easily,  becoming 
(liirkcr  at  the  edges.  The  cornea  is  thickened  in  an  irregular 
nianiicr,  and  flattened  ;  there  is  a  central  perforation.  The  iris 
in  iidlierent  to  the  cornea,  and  atrophied.  The  lens  is  absent. 
Between    (lie    iris    and    the    fiont   surface    of   the   tumour   is  a 
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space  3  mm.  in  breadth  filled  with  an  old  blood  clot.  The 
retina  and  vitreous  ai'e  not  visible.  The  choroid  is  detached 
anteriorly,  and  distinctly  thickened.  It  is  continuous  with,  and 
involved  by,  the  tumour.  At  one  spot,  just  internal  to  the 
papilla,  a  cross  section  shows  a  marked  globular  swelling  of  the 
choroid,  which  is  to  all  appearance  a  secondary  growth.  The 
Optic  nerve  is  not  implicated  in  the  growth,  as  far  as  the  naked 
eye  appearances  show.     The  sclerotic  is  of  normal  thickness. 

Microscopical  Examination. — The  cornea  is  vascular  (the 
section  does  not  pass  through  the  perforation),  and  the  epithe- 
lial layer  is  greatly  thickened.  The  iris  is  adherent  to  the 
cornea,  and  atrophied.  The  lens  is  almost  completely  absorbed, 
the  capsule  puckered,  and  the  capsular  epithelium  proliferating. 
The  ciliary  body  is  rather  small,  and  separated  from  the 
sclerotic  behind  through  traction  of  cicatricial  tissue  dragging  it 
towards  the  middle  of  the  globe,  and  the  anterior  part  of  the 
choroid  has  been  detached  from  the  sclerotic  by  the  same  means. 
Both  the  ciliary  body  and  the  anterior  part  of  the  choroid 
contain  foci  of  inflammatory  cells  ;  the  choroid  more  especially 
is  very  densely  crowded  with  cells,  a  parenchymatous  cho- 
roiditis. The  tumour  is  a  spindled-celled  sarcoma ;  it  is  very 
vascular,  especially  in  the  periphery,  where  there  are  numerous 
dilated  blood-vessels,  with  greatly  thickened  walls.  The 
margins  of  the  tumour  are  rather  deeply  pigmented  in  parts  ; 
the  centre  remains  unstained,  and  is  undergoing  fatty  de- 
generation. The  tumour  evidently  originated  in  the  choroid  ; 
the  enlarged  part  of  the  choroid  internal  to  the  papilla 
is  infected  with  the  same  cells  as  are  present  in  the  tumour. 
The  character  of  the  cells  of  the  choroid  change  towards  the 
equator  of  the  globe  in  a  most  marked  manner ;  whereas  in  the 
posterior  half  they  are  spindle  cells,  in  the  anterior  half  they 
are  evidently  of  inflammatory  origin.  In  front  of  the  tumour 
there  is  a  mass  of  blood,  apparently  becoming  organised  in 
parts.  The  retina  is  almost  completely  destroyed.  The  optic 
nerve  is  not  infected  with  the  growth,  but  contains  a  large 
number  of  cells. 
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Case  II. — ^lelanotio  Sarcoma  of  Choroid — Suppuration  of 
Vitreous — Shrinking  of  the  Ei/eball — Sympathetic  Ophthalmitis 
occurring  three  weeks  after  Excision. 

No.  1370.  Thirza  P.,  40  years  of  age,  was  admitted  iuto  tlie 
Hospital  under  the  care  of  Mr.  Tweedy,  on  February  22nd,  1884. 
For  some  few  months  past  she  has  noticed  that  she  was  unable 
to  see  objects  to  her  left  side  ;  she  had  some  aching  in  her  left 
eyeball  for  the  first  time  six  weeks  ago.  The  following  day  the 
pain  became  excessively  severe  both  in  the  left  eye  and  temple  ; 
sickness  and  vomiting  occurred,  lasting  till  next  day;  and  the 
lids  became  greatly  swollen.  The  pain  lasted  four  days,  and 
was  relieved  by  leeching.     She  has  had  no  blow  on  the  eye. 

She  is  one  of  a  family  of  seven  children,  who  were  all 
healthy.  Her  father  died  from  phthisis  :  her  mother  from 
"  cancer  of  the  womb."  She  has  always  been  a  strong  woman 
up  to  the  present  illness.  She  now  looks  aged,  worn  out,  and 
pale. 

The  left  eyeball  is  shrinking  and  becoming  squared ;   the 

whole  cornea  is  opaque,  with  a  yellow  line  at  the  limbvLS ;  the 

iris  is  invisible ;  T.—  ;  no  perception  of  light. 

20 
The  x'iefht  eye  is  noi'mal.     V —  and  J.  1. 
°        ^  20 

On  excision  of  the  left  eye,  on  February  22nd,  the  following 
changes  are  found. 

The  sclerotic  is  greatly  thickened  and  puckered  from  shrink- 
ing of  the  eyeball.  The  cornea  is  small  and  considerably 
thickened.  There  is  no  visible  perforation  of  the  globe,  A 
small  black  oval  tumour  is  growing  from  the  choroid  just 
external  to  the  papilla;  it  measures  4  mm.  in  the  antero- 
posterior direction.  In  front  of  the  tumour,  and  occupying  the 
vitreous  cavity,  is  a  mass  of  greyish,  friable  material,  looking 
like  inspissated  pus.  The  lens  is  absent,  and  the  iris  is  adherent 
to  the  cornea.  The  choroid  is  abnormally  pigmented,  the  pig- 
ment having  accumulated  in  masses.  The  retina  cannot  be 
trtaced  hj  the  naked  eye.  The  optic  nerve  docs  not  seem  to  be 
involved  in  the  growth. 

Microscopical  Examination. — The  cornea  is  vascular  and 
sclerosed ;  the  anterior  layers,  especially  at  the  corneo-scleral 
margin,  are   dcnst'ly  packed  with  round    cells  of   inflammatory 


SYMPATHETIC    OPHTHALMITIS.  47 

origin.  The  ciliary  body  is  enlarged  on  one  side,  and  inflamed. 
The  mass  occupying  the  vitreous  cavity  consists  of  caseating 
pus ;  the  posterior  part  of  this  mass  has  a  few  cells  scattered 
through  it,  which  are  deeply  stained ;  the  greater  part  does  not 
take  the  stain  at  all.  There  are  some  localised  masses  of  blood 
here,  and  a  large  number  of  oil  globules.  The  tumour  is  very 
deeply  pigmented,  so  much  so,  that  it  is  impossible  to  make  a 
section  of  the  central  part  thin  enough  to  make  out  its 
structure ;  the  margins,  however,  are  less  deeply  pigmented,  and 
show  more  clearly  that  it  consists  for  the  greater  part  of 
round  cells,  with  a  tendency  to  the  formation  of  spindle  cells 
and  fibrous  tissue  in  parts.  A  part  of  the  choroid  on  the  inner 
side  of  the  papilla  is  distinctly  infected  with  the  sarcoma, 
though  only  to  a  slight  extent.  The  choroid  anteriorly  is 
evidently  inflamed  and  thickened  by  a  growth  of  small  cells. 
The  retina  is  almost  completely  destroyed ;  a  trace  of  it  is 
visible  close  to  the  papilla.  The  optic  nerve  contains  more 
nuclei  than  normal ;  that  half  of  it  which  is  nearest  to  the 
sarcoma  contains  pigment  scattered  irregularly  through  it, 
though  there  is  no  other  evidence  of  the  nerve  being  infected  by 
the  growth.  The  pigmentation  did  not  quite  reach  back  to  the 
point  where  the  nerve  had  been  divided  at  the  excision  of  the 
eyeball. 

The  patient  was  readmitted  into  the  Hospital  on  March  14, 
1884,  nearly  a  month  after  the  eye  had  been  excised.  The 
following  notes  were  made  by  Mr.  Lawford,  the  House 
Surgeon. 

The  patient  thought  herself  well  after  leaving  here  till 
fourteen  days  ago,  when  she  noticed  a  mist  over  the  right  eye, 
not  permanent,  but  coming  and  going.  There  was  some  photo- 
phobia, and  the  eye  was  a  little  blood-shot. 

Bight  Eye.  — No  ciliary  congestion  ;  very  fine  dots  on  pos- 
terior surface  of  cornea,  chiefly  central,  and  at  the  lower  part ; 
pupil  rather  wide,  acts  fairly  to  light ;  two  small  dots  of  pigment 
on  anterior  capsule.      V  =  4  J.  unaided,  g  +  1  D.,  1  J.  barely  : 

c  +1"5  (after atropine)  —     T.n. 
40 

For  the  following  further  notes  of  this  case  I  am  also  indebted 

to  Mr.  Lawford. 

In   the   left  orhit  there  is  seen  a  i-mall   black  nodule  in  the 
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centre  of  the  stump,  tliought  to  be  a  recurrence  of  the  growth. 
There  is  no  pain  or  tenderness.  Patient  is  still  very  anaemic 
and  thin,  with  a  poor  appetite. 

Gutt.  atrop.  sulph.  gr.  4  ad  1  oz.  ordered,  to  he  used  twice 
daily  to  the  right  eye,  and  a  large  shade  to  be  worn.  Quinine 
was  administered  internally. 

March  18.  The  right  pupil  has  responded  very  slightly  to  the 
atropine.  Contents  of  left  orbit  removed,  and  chloride  of  zinc 
paste  applied. 

March  24.  Right  eye. — No  congestion  ;  pupil  half  wide. 

April  10.  Bight  eye. — A  few  fine  dots  can  still  be  seen  in  the 
cornea,  not  in  groups,  but  scattered  over  cornea  singly ;  there 
are  no  synechia.  Aqueous  and  vitreous  humours  clear.  Optic 
papilla  and  other  parts  of  fundus  appear  healthy.     Vc  +  1  D.  = 

—  (atropised). 

April  26.  Patient  left  the  Hospital. 

On  November  8,  1885,  she  writes  to  say  that  the  si^ht  is 
"  faii'ly  good ;  "  that  the  eye  looks  bright,  but  that  she  some- 
times suffers  from  sharp  pains  in  the  eye  and  temple. 


Part  III. —  Two  Cases  of  Sympathetic  Lijlammation  of 
Eijeholl 

Case  I. — Traumatic  Keratitis  —  Staphgloma  of  Cornea  followed 
by  Sympathetic  Ophthalmitis — Excision  of  Exciting  Eye — 
Sclerotomy  in  Sympathising  Eye  with  Ultimate  Excision. 

No.  1163.  Joseph  S.,  set.  58,  a  labourer,  was  injured  in  the 
right  eye  by  a  twig  while  he  was  hedge  cutting  in  December 
1881.  It  is  questionable  whether  there  was  a  perforating 
wound  at  the  time.  Traumatic  keratitis  with  staphyloma  of 
the  cornea  resulted;  the  sight  slowly  failed  with  considerable 
pain  for  some  time  after  the  accident.  In  the  following  June 
the  right  eye  was  quite  blind.  In  the  middle  of  July  (7  months 
after  the  accident)  the  left  eye  "became  misty  and  watered." 
The  patient  camo  to  the  Ho.spital  on  September  18th,  1882, 
when  the  following  condition  wae  noted. 

Right  (exciting)  eye.  Cornea  staphyloraatous,  opa(iue,  and 
vascular;  eye  not  tender  or  painful. 
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Left  (sympathising)  eye.  Ciliary  congestion  ;  cornea  dull 
and  steamy ;  several  posterior  synechiae,  which  do  not  yield  to 
atropine  :  no  keratitis  punctata.     T.n. 

The  right  was  excised  and  presented  the  ordinary  appear- 
ances of  a  staphylomatous  cornea;  the  latter  being  irregularly 
thickened,  with  the  iris  frayed  out  and  adherent  to  its  posterior 
surface ;  the  lens  was  absorbed. 

The  left,  or  sympathising  eye,  soon  became  painful  from 
increased  teusiou  ;  keratitis  punctata  appeared,  and  the  posterior 
synechiae  became  more  numerous.  The  pupil  became  completely 
occluded,  and  on  November  29th,  a  sclerotomy  was  performed, 
as  there  was  T  +  2,  with  aggravation  of  pain.  The  patient  was 
discharged  on  December  9th  with  tension  still  increased. 

He  returned  on  June  23i'd,  1883.  His  remaining  eye  was 
excessively  painful  and  tender  to  touch,  preventing  him  from 
sleeping  at  night.  There  was  great  ciliary  congestion,  cornea 
opaque  and  flattened,  with  a  few  straggling  vessels  on  its 
surface.     T  +  1,  no  perception  of  light.     The  eye  was  excised. 

Description  of  SymiJCtthising  Eye. — The  cornea  is  rather 
small  and  flattened  ;  its  surface  is  slightly  irregular,  and  thrown 
into  vertical  folds.  An  antero-posterior  section  of  the  eyeball 
shows  a  very  thick  solid  mass  filling  up  the  anterior  quarter  of 
the  globe.  The  iris  and  ciliary  body  are  so  involved  that  they 
are  indistinguishable.  The  lens  is  surrounded  by  this  solid 
mass,  and  is  displaced  upwards  and  backwards  with  its  upper 
edge  tilted  forward.  The  retina  is  detached  in  an  infundibular 
form  and  considerably  thickened.  There  are  some  remains  of 
the  vitreous.  The  choroid  is  greatly  thickened,  especial!  v 
anteriorly,  where  it  becomes  continuous  with  the  above-men- 
tioned solid  mass. 

Microscopical  Examination. — The  cornea  is  sclerosed,  most 
markedly  in  the  posterior  layers.  Descemet's  membrane  is 
puckered  and  covered,  in  front  and  behind,  by  several  layers 
of  long  spindle-shaped  cells,  arranged  in  the  same  plane  as 
itself.  The  solid  mass  behind  the  cornea  has  involved  the 
whole  iris  and  ciliary  body.  It  consists  of  connective  tissue  in 
various  stages  of  development ;  round  cells,  spindle  cells,  and 
fibrous  tissue  being  present.  The  pigment  from  the  iris  and 
ciliary  body  is  scattered  irregularly  through  it.  The  disloca- 
tion of  the  lens  is  due  to  the  contraction  of  this  cicatricial 
YOL.  XI.  E 
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material.     The  capsule  of  the  lens  is  destroyed  in  the  upper 
part. 

Case  II. — Preliminary  Iridectomy  on  Each  Eye — Extraction  of 
Cataract  from  the  Left  Eye,  resulting  in  permanent  good 
Vision — Sympathetic  Ophthalmitis  in  Right  Eye. 

No.  1102.  Jane  G.,  set.  62,  presented  herself  at  the  Hospital 
at  the  beginning  of  the  year  1882.  She  had  immature  cataracts 
in  each  eye,  the  left  cataract  being  rather  more  advanced  than 
the  right ;  her  eyes  were  otherwise  quite  normal.  She  had 
always  been  a  strong  healthy  woman.  On  February  20th, 
1882,  a  preliminary  iridectomy  was  performed  on  each  eye,  with 
an  uninterrupted  recovery.  On  June  15th,  the  cataract  of  the 
left  eye  was  mature,  and  a  modified  Graefe  extraction  was  per- 
formed without  any  complication.  No  reaction  occurred,  and  the 
patient  left  the  Hospital  in  three  weeks  with  a  perfectly  active 
pupil,  and  no  entanglement  of  iris  in  the  operated  eye.  Three 
mouths  later  (September  5th)  the  vision  of  the  left  eye  was — 

c  +  10  D.  ;^;  c  +  14  D.  J.  6. 

/O 

There  was  a  fine  membrane  over  the  whole  pupillary  area. 
This  was  now  torn  through  with  a  needle,  with  the  result  that 
10  days  later — 

V  =  c  +  10  D.  |5  ;  c  +  14  D.  J.  1  at  8". 

The  cataract  in  the  right  eye  was  maturing  slowly,  V  =  fingers 
at  1',  the  eye  otherwise  normal.  Two  months  later  (about  the 
middle  of  November)  the  right  eye  became  uneasy  and  painful. 
She  did  not  return  to  the  Hospital  till  January  1883,  as  she 
considered  that  the  rapidly  increasing  dimness  and  pain  of  the 
right  eye  were  due  to  the  ripening  of  the  cataract.  The  right 
eve  had  now  all  the  appearances  of  an  acute  severe  sympathetic 
inflammation.  There  was  great  ciliary  congestion  :  there  were 
numerous  dots  on  the  posterior  surface  of  the  cornea,  some  of 
them  running  into  plaques  ;  the  aqueous  was  muddy  ;  the  iris 
swollen  and  discoloured,  with  firm  posterior  synechia);  the 
anterior  capsule  of  the  lens  was  also  covci'cd  with  large  dots. 
The   eye   was  painful  and  tender,   T  +  1,  V  =  shatlows.      The 
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patient  was  kept  in  a  dark  room ;    atropine  and  leeclies  were 

used  without  any  relief  to  the  pain  or  tension.      A  sclerotomy 

was  also  performed  without  diminishing  the  symptoms.  Finally, 

the  eye  was  excised  in  April  1883. 

During  all  this  period  the  left  or  e.cciting  eye,  on  which  the 

extraction  of  cataract  had  been  performed,  showed  absolutely  no 

signs  of  inflammation   or  even    congestion.       On  very  careful 

examination,  not  the  slightest  evidence  of  entanglement  of  iris 

or  of  the  lens  capsule  could  be  detected  in  the  corneal  scar  :  the 

latter  did  not  reach  into  the  sclerotic  :  the  pupil  was  active,  no 

posterior  synechia  was  present,  the  vitreous  remained  clear  ;  no 

papillitis  or  congestion  of  the  retina  was  ever  recognised.       The 

...  20 

vision  with  proper  correction  with  glasses  was  _—  and  J.  1,  and 

has  remained  so  up  to  the  present  time.     In  fact  a  better  result 
from  extraction  of  a  senile  cataract  could  not  be  desired. 

Examination  of  Sympathising  Eye. — The  globe  is  of  normal 
size.  The  cornea  is  covered  on  its  posterior  surface  with  dots 
of  varying  size  ;  in  the  lower  part  these  have  coalesced  and 
formed  a  large  plaque.  The  anterior  chamber  is  of  normal 
depth  :  the  iris  is  swollen^  discoloured,  and  glued  to  the  anterior 
capsule  of  the  lens ;  in  the  coloboma  produced  by  the  iridec- 
tomy, the  anterior  capsule  is  clearly  seen  to  be  covered  with 
dots.  An  antero-posterior  section  of  the  globe  is  made :  the 
anterior  capsule  is  found  to  be  thickened ;  the  ciliary  body  is 
swollen.  The  vitreous  is  of  rather  firmer  consistence  than 
normal ;  it  is  detached  behind  in  an  infundibular  manner,  being 
still  adherent  at  the  papilla,  but  detached  between  this  point 
and  the  ora  serrata :  its  posterior  surface  is  covered  by  numer- 
ous opaque  punctate  spots.  The  retina  and  choroid  are  in  situ, 
the  former  being  slightly  thickened. 

Microscopical  Examination. —  The  cornea  is  somewhat  in- 
flamed :  there  are  a  considerable  number  of  small  round  cells 
scattered  through  it.  On  the  posterior  surface  of  Descemet's 
membrane  is  a  layer  of  cells  of  varying  size  and  shape.  Some 
of  these  cells  are  small,  and  stain  deeply  ;  others  are  large,  with 
a  single  or  double  nucleus  :  these  latter  are  evidently  due  to 
the  proliferation  of  the  epithelium  of  Descemet's  membrane. 
The  cells  are  collected  in  clumps,  and  form  the  dots  which  were 
visible  to  the  naked  eye  :  a  large  number  of  the  cells  are  under- 
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going  fatty  degeneration.  Schlemm's  canal  is  completely  filled 
up  with  small  round  cells.  The  iris  is  adherent  to  the  cornea 
at  the  angle  of  the  anterior  chamber  for  some  distance :  it  is 
very  greatly  thickened  and  densely  packed  with  cells  ;  the 
blood-vessels  are  enlarged,  with  greatly  thickened  walls.  There 
is  marked  cyclitis  :  the  ciliary  body,  however,  is  not  much 
enlarged.  The  lens  shows  the  globular  enlargement  of  its  fibres 
very  distinctly  ;  its  capsule  is  covered  anteriorly  by  cells  of  the 
same  appearance  as  those  lining  Descemet's  membrane :  this 
layer  of  cells  has  glued  the  iris  to  the  anterior  capsule.  The 
vitreous  contains  a  great  number  of  cells,  arranged  chiefly  in 
groups.  These  cells  are  for  the  most  part  similar  to  normal 
vitreous  cells  ;  they  are  large,  usually  globular,  with  two  or 
three  nuclei ;  only  a  few  are  branched  ;  their  number  is  greatest 
in  the  posterior  part,  along  the  hyaloid  membrane.  The  latter 
is  detached  with  the  vitreous.  There  is  marked  choroiditis. 
The  retina  is  very  slightly  affected  ;  here  and  there  there  is  a 
group  of  cells  in  the  anterior  layers,  these  are  most  evident  near 
the  papilla. 
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IXTRA-OCULAR    SARCOMA    EXCITIXG    SYMPATHETIC 
DISEASE* 

By  ^y.  A.  Brailey,  M.D. 

Assistant  Ophthalmic    Surgeon  to    Guy's  Hospital ;     Ophthalmic 
Surgeon  to  the  Evelina  Hospital. 

Eliza  Masters,  a;t.  29.  Admitted  to  Moortields  Hospital  on 
August  18,  1882. 

Two  years  ago  sbe  noticed  that  her  Ipft  eye  could  not  see 
objects  to  its  outer  side.  Many  people  had  recently  remarked 
to  her  that  that  eye  had  begun  to  squint.  Previously  it  had 
appeared,  both  to  her  and  others,  perfect  in  every  respect. 
Tvrelve  months  later  the  sight  had  entirely  gone.  She  never 
had  any  pain  worth  speaking  of.  The  sight  of  the  right  eye 
began  to  fail  about  three  weeks  before  admission. 

When  first  seen  on  August  8, 1882,  the  right  had  well  marked 
keratitis  punctata ;  its  pupil  dilated  round  to  atropine,  though 
the  iris  was  dull  with  some  ciliary  redness.  There  was  well- 
marked  optic  ueuritis.     T.n. 

The  left  eye  had  T.  +  1.  It  was  evidently  shrinking,  and  the 
sclerotic  of  the  upper  ciliary  region  was  puckered.  The  cornea 
was  flattened,  hazy,  and  vascular ;  the  pupil  large  and  occluded 
by  a  thin  layer  of  lymph.     There  was  no  fundus  reflex. 

Examination  after  enucleation  on  Aug.  18,  1882  : — The  ii'is 
was  rolled  forward  by  contraction  of  its  anterior  surface  ;  its 
posterior  surface  was  adherent  to  the  lens  capsule ;  from  its 
pupillary  edge  a  thin  layer  of  lymph  extended  all  over  the 
pupillary  area.  The  retina  was  detached  into  an  umbrella  shape. 
A  sarcomatous  thickening  occupied  the  upper  and  inner  part  of 
the  choroid,  its  margin  just  encroaching  upon  and  surrounding 
the  optic  disc.  This  tumour-mass  measured  about  10  mm.  in 
depth  from  before  backwards,  and  the  same  in  lateral  diameter. 
In  section  it  presented  a  vascular  greyish  surface,  through  which 
a  good  deal  of  pigment  is  irregularly  distributed. 

Microscopical  Examination  showed  it  to  consist  of  small  round 
cells,  which  in  certain  areas  are  pigmented,  in  two  places  so 

*  This  case  is  referred  to  in  Dr.  Brailev's  paper  on  Sympathetic  Oph- 
thalmitis in  "  Transactions  of  the  Ophthalmological  Society,"  vol.  iv,  p.  66  ; 
and  by  W.  J.  Milles,  "Trans.  Ophth.  Society,"  vol.  iii,  p.  6G. 
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excessively  as  to  constitute  well-defined,  coal-black  patches. 
Towards  the  median  line  o£  the  body  the  tumour  thins  oi¥ 
gradually,  whereas  on  the  outer  side  of  the  disc  the  bulk  of 
the  tumour-mass  ends  abruptly  as  a  convex  overhanging  edge, 
though  the  choroid  beneath  it  still  contains  a  considerable 
number  of  tumour-cells  for  a  little  distance.  The  pedicle  of  the 
detached  retina  near  the  centre  of  the  optic  disc  is  constricted 
all  round  by  the  much-thickened  sarcomatous  choroid.  It  is 
highly  pigmented,  and  numerous  small  tumour-cells,  most  of 
them  pigmented,  extend  into  and  very  much  thicken  the  optic 
nerve  for  a  distance  of  2  mm.  The  rest  of  the  choroid  shows 
the  inflammatory  appearances  described  by  the  author  ("  Trans. 
Internat.  Med.  Congress,"  London,  1881)  as  typical  of  the 
choroiditis  maligna  which  produces  sympathetic  disease.  The 
ciliary  body  presents  changes  equally  characteristic  of  the  same 
diseased  condition.  Its  pigment  is  irregularly  proliferated,  as 
is  also  that  of  the  iris,  which  is  also  inflamed,  though  probably 
less  so  than  formerly. 

Mr.  Milles'  notes  record  the  further  progress  of  the  right  eyQ. 
It  remained  the  same  up  till  about  Sept.  7th,  when  the  dots  on 
the  cornea  w^re  noted  to  be  diminishing.  The  optic  neuritis 
was  about  the  same.  Three  w^eeks  later  the  patient  left  the 
hospital,  some  swelling  of  the  disc  being  still  visible.  The 
vision  was  not  noted  either  time. 

Nine  months  later  she  was  seen  again,  having  been  using 
atropine  almost  continuously  since  discharge.  The  eye  was  then 
noted  as  normal  in  every  respect. 

In  connection  with  this  case,  it  must  be  remarked  that  it  is 
not  the  sarcoma  itself  directly,  but  the  uveitis  produced  by  it, 
which  gives  rise  to  the  sympathetic  inflammation.  Also  that 
the  inflammatory  appearances  in  each  eye  are,  in  the  opinion  of 
the  author,  exactly  typical  of  the  inflammation  occui-ring  with 
sympathetic  disease.  Thirdly,  that  notwithstanding  one's  preju- 
dice against  enucleation,  this  case  fnrnishcs  another  of  those 
rather  numerous  examples  where  the  j)rocess  of  sympathetic 
disease  has  appeared  to  be  favourably  inflnenccd  by  excision  of 
the  exciting  eye. 

(The  above  case  is  alluded  to  by  Mr.  Milles  as  Case  III.  in 
liis  paper  on  this  subject  at  ]).  48.) 
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MISCELLANEOUS  OBSERVATIONS  AND  CASES. 
By  E.  Nettleship. 

(Continucfl  from  Vol.  IX,  p.  198.) 

The  cases  narrated  below  illustrate,  amongst  other  i^oints, 
certain  results  of  blows  upon  the  eye ;  remote  consequences 
of  syphilitic  choroido-retinitis  ;  recovery  from  severe  renal 
retinitis  occumng  in  pregnancy  ;  cases  of  tobacco  amblyopia 
with  inflammatory  appearances  and  hsemorrhage  near  the 
disc;  an  additional  case  of  tobacco  amblyopia  with  diabetes ; 
a  remarkable  case  of  myopic  choroiditis ;  nystagmus  of  one 
eye  only  in  three  brothers  ;  choroido-retinal  changes  follow- 
ing exposure  to  sunlight. 

The  two  cases  of  reiial  neuro-retinitis  illustrate  what 
is,  I  believe,  the  rule,  viz.,  that  when  eye-changes  occur  in 
the  albuminuria  of  pregnancy  they  are  qften  very  severe, 
whilst  yet  the  prognosis  both  for  life  and  sight  is  often 
better  than  when  retinitis  of  far  less  severity  accompanies 
the  chronic  granular  kidney.  Sight,  however,  is  not 
always  recovered,  and  I  have  lately  seen  a  woman  who  is 
now  nearly  blind  from  atrophy,  following  severe  neuro- 
retihitis  from  albuminuria  during  pregnancy ;  her  urine 
still  contains  albumen,  but  she  is  in  fair  health. 

The  two  cases  of  tobacco  amblyopia  are  particularly 
interesting,  since  they  supply  striking  evidence  that 
the  pathological  process  in  this  disease  is  S-t  first  in- 
flammatory", and  not,  as  has  often  been  assumed,  atro- 
phic. Axial  neuritis  has,  of  course,  been  found  post-mortem 
in  several  cases  of  central  amblyopia,  during  the  last  four 
or  five  years ;  and  the  discs  in  early  cases  of  central 
amblyopia  have  often  been  seen  to  be  congested  and  hazy  : 
but  I  do  not  know  that  haemon-hages  have  been  actually 
observed  before.     The  case  of  amblyopia  in  a  smoker  with 
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diabetes  adds  nothing  to  our  previous  knowledge  ;  we 
want  cases  of  amblyopia  from  diabetes  in  persons  who  do 
not  smoke,  and  of  this  Hirschberg's  case  in  a  woman  is, 
I  beheve,  the  only  good  instance  on  record  (Centralblatt, 
1882,  p.  202). 

The  notes  of  many  of  the  cases  have  been  taken  by 
my  clinical  assistants,  and  I  have  especially  to  thank  ]\Ir. 
\V.  H.  Jessop  for  his  help  in  following  up  many  of  the 
patients  and  arranging  some  of  the  notes.  I  have  always 
myself  made  or  carefully  verified  the  notes  of  the  ophthal- 
moscopical  appearances. 

On  Miosis  in  Ij'vitation  of  the  -Eye. 

It  is  a  very  common  thing  to  see  the  pupil  contracted 
in  an  eye  whose  cornea  has  been  scratched  or  has  given 
lodgment  to  a  foreign  body ;  and  the  pupil  of  an  eye 
affected  by  corneal  ulcer  is  also  sometimes  smaller  than 
that  of  its  fellow.  In  these  cases  the  mobility  of  the  pupil 
is  not  affected.  In  the  common  cases  of  abrasion  and 
foreign  body  careful  inspection  will  very  often  show  that 
the  iris  of  the  affected  eye  is  a  little  discoloured,  greenish, 
as  if  iritis  were  threatened.  This  change  of  colour  is  no 
doubt  properly  accounted  for  by  vascular  engorgement  of 
the  iris  without  any  effusion,  and  the  di'iiinution  in  the  size 
of  the  pupil  may  be  explained  by  the  congested  iris  en- 
croaching a  little  on  the  area  of  the  pupil.  It  is  probably 
correct  to  speak  of  the  condition  in  such  cases  as  conges- 
tion-miosis.  But  there  are  some  cases  of  miosis  following- 
abrasion,  &c.,  in  which  there  is  scarcely  any  ciHary  con- 
gestion and  no  appreciable  discoloration  of  the  uis, 
although  the  eye  is  intolerant  of  light ;  and  there  are 
cises  of  miosis  in  eyes  which  have  suffered  some  time 
before  from  ulcer  of  the  coruea,  but  have  recovered  ^^^th 
the  exception  of  the  scar.  It  is  not  easy  to  explain  the 
contraction  of  the  pupil  in  those  cases ;  if  the  miosis  were 
dur  simply  to  increased  irritabihty  of  the  retina  associated 
willi    jiicrcaHcd  imtaliihtv   of  tht-  fifth   nerve,   we    should 
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expect  it  to  be  more  common  than  it  is,  and  its  degree 
should  be  in  some  measure  proportionate  to  the  intolerance 
of  hght ;  and  such  is  certainly  not  the  case. 

Neiirahjia  in  Cataractous  Eyes, 

Occasionally  a  patient  complains  of  troublesome  neu- 
ralgic pain  in  an  eye  Avith  incomplete  cataract.  It  is  a 
(piestion  here  Avhether  the  cataract  is,  in  any  way, 
a  consequence  of  the  pain,  or  whether  both  are  asso- 
ciated with  a  common  cause.  Defective  circulation  is 
often  a  cause  of  local  pain  in  arthritic  maladies.  Uni- 
ocular  cataract  has  lately  been  attributed  to  lowered 
nutrition  of  the  lens  depending  on  atheroma  of  the  corre- 
sponding carotid  artery,  which  lessens  the  blood  supply 
to  the  eyeball.  Possibly  some  cause  hindering  the  blood 
supply  to  the  eyeball  in  some  of  its  parts,  especially  in 
the  ciliary  region,  may  account,  both  for  the  neuralgia  in 
persons  predisposed  to  it,  and  for  the  cataract. 

The  neuralgia  here  referred  to  is  to  be  distinguished 
from  the  aching  in  the  eyes  and  over  them,  which  is 
common  in  incipient  cataract.  The  latter,  I  believe, 
depends  upon  muscular  strain  on  the  internal  recti  and, 
perhaps,  the  ciliary  muscle,  in  the  efforts  which  such 
persons  make  to  compensate  for  their  amblyopia  by  bring- 
ing the  book  closer  than  they  have  been  accustomed  to. 
The  same  effort  to  see  near  objects  by  looking  more 
closely  at  them,  I  believe,  often  explains  the  dull  frontal 
aching  of  which  patients  suffering  from  tobacco  amblyopia 
so  frequently  complain  on  being  questioned. 

Vascular  Supply  of  the  Optic  Disc. 

There  are  clinical  and  pathological  reasons  for  thinking 
that  the  intraocular  end  of  the  optic  nerve  more  easily 
undergoes  inflammatory  change  than  parts  of  the  nerve 
further  back.  It  is  well  known  that  the  disc  may  be  very 
much  swollen  and  inflamed,  whilst  the  trunk  of  the  nerve 
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shows  comparatively  iusignificant  changes,  although,  as 
can  now  hardly  be  doubted,  the  morbid  process  has 
travelled  from  the  brain  down  to  the  eye,  affecting  most 
violently  the  part  last  reached.  This  proclivity  of  the 
disc  to  inflammation  probably  depends  upon  its  having  a 
freer  blood  supply  than  the  rest  of  the  nerve. 

That  the  blood  reaches  the  disc  more  readily  than  the 
rest  of  the  nerve  is  shown  by  an  imperfectly  injected 
human  optic  nerve  (M.  1,  5),  sections  of  which  show  that, 
although  the  capillaries  of  the  nerve  generally  are  very 
imperfectly  injected,  those  of  the  lamina  cribrosa  are  much 
better  filled  than  those  of  the  parts  further  back. 

Exactly  Symmetrical  Corneal  Ulcers. 

The  corneal  ulceration  in  purulent  ophthalmia  is 
usually  symmetrical  and  situated  below  the  centre.  Soli- 
tary phlyctenulse,  whether  on  the  conjunctiva  or  cornea,  are 
often  s}Tnmetrically  disposed  on  the  outer,  less  commonly 
on  the  inner,  side  of  each  globe.  The  corneal  changes 
due  to  the  friction  of  granular  lids  are  almost  invariably 
limited  for  some  time  to  the  part  of  each  cornea  on  which 
the  upper  lid  lies.  We  sometimes,  however,  meet  with 
quite  symmetrically  disposed  ulcers  of  the  cornea,  due 
neither  to  the  lodgment  of  punilent  discharge  on  the 
lower  part  of  the  cornea,  nor  to  exposure  of  the  surface  of 
the  eyeball,  nor  to  friction  by  roughened  lids.  Thus, 
William  R.,  37,  a  cabdriver,  had  in  July,  1884,  a  small 
well-defined  ulcer  at  the  junction  of  the  upper  \\\i\\  the 
inner  qiKuh-ant,  and  midway  between  the  margin  and  the 
pupil,  in  each  eye  ;  the  sytrimetry  was  precise.  No  foreign 
body  nor  other  cause  of  local  irritation  could  bo  found,  but 
the  man  himself  thought  tliat  the  eyes,  Avh'ch  had  been 
bad  for  some  weeks,  had  been  inflamed  by  small  "  green 
flies"  getting  into  them. 

It  is  not  likely  that  sucli  cases  as  this,  and  others 
wliicli  could  easily  be  quoted,  arc  really  examples  of  any 
general  tendency  to  Bymmctrical   disease  of  cornea;  pro- 
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bably  all  that  they  show  is  precise  symmetry  of  the  form 
and  movements  of  the  parts  concerned. 


Commotio  Retiiice  ;   Radiated  Striation  of  Retina. 

Walter  A.,  set.  9,  was  struck  on  the  right  eje  by  a  cricket- 
ball  on  June  4th,  1883.  He  came  to  Moorfields  on  the  6th  (48 
hours  a,fter  the  accident). 

This  eye  showed  ciliary  congestion ;  pupil  dilated  and  pear- 
shaped,  with  the  point  downwards,  measuring  45  mm.  x  6"o  mm., 
and  acting  slightly  to  light.     A  streak  of  blood  is  seen  on  the 

iris.     Y  =—,  with  -1  D  =  ^-,  and  1  J.  p.  p.  =  4".      Well- 
50  20  ^    ^ 

marked,  radiating,  watered-silic  appearance  around  yellow  spot; 

fundus  well  seen  with  —ID.    Left  eye  normal ;  pupil  =  2'3  mm. 

20 
in   good   light,  V  =:  — ,    watered- silk     appeai'ance     much    less 

marked  than  in  right.  Ordered  blisters  and  atropine.  On  June 
9th  right  pupil  round,  and  extremely  wide  (10  mm.  at  least)  ; 
radiating  watered-silk  striation  as  before. 

The  point  in  this  case  is  the  presence  of  streaks  of 
shifting  white  haze  radiating  from  the  fovea  centralis  over 
the  whole  region  of  the  yeUow  spot.  This  appearance  is 
by  no  means  uncommon  after  blows  upon  the  eye  in 
childi'en,  and.  as  the  next  case  shows,  may  be  permanent ; 
1  believe  it  is  seldom  seen  from  any  other  cause  than 
injury. 


Central  Changes  in  Retina  and  Choroid  remaining  ten  years  after 
a  Blow  on  the  Eye. 

Thomas  Daws,  now  20,  had  a  blow  on  the  left  eye  by  a  fist 
when  he  was  ten  years  old.  Just  below  the  yellow  spot  in  this 
eye  there  is  a  small  spot  of  partially  atrophied  choroid,  with 
slight,  radiating,  striated  haze  of  retina  near  it.  The  optic  disc 
is  perhaps  paler  than  that  of  the  other  eye.  The  eye  had 
squinted  since  childhood,  and,  apart  from  the  choroidal  disease, 
would  probably  have  been  defective  from  its  high    degree  of 
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astigmatism  ;     V    (with    +3  D.   sph.   and    +3  D.   cyl.)    =  — ;. 

3d 
/? 

Bight  V  =  — .      Hm.    0-5  D.       Oplithalmoscopic   appearances 
normal. 


Concussion  of  Retina  ivith  HcemoiThages,  hy  direct  violence. 
Grapliic  description  of  mode  of  return  of  Sight.  Slight  per- 
inaneni  changes  at  optic  disc. 

Clara  S.,  married,  set.  25,  in  good  health,  the  mother  of 
three  children,  came  to  Moorfields  on  September  26, 1885.  She 
said  that  two  days  before,  when  shaking  a  jacket  trimmed  with 
round,  satin-covered,  wooden  knobs,  her  right  eye  received  a 
severe  blow  from  one  of  these.  It  caused  her  much  pain,  and 
she  was  totally  blind  of  the  affected  e^'e  for  three  hours,  and  the 
eyelids  afterwards  became  much  swollen ;  she  did  not  vomit. 
The  sight  began  to  return  about  three  hours  after  the  accident ; 
at  first  "it  was  like  a  small  bright  light  in  a  dark  room,"  and 
gradually  the  sight  enlarged  and  improved  to  the  state  in  which 
we  found  it  on  admission. 

Condition  of  the  injured  (^righf)  eye  on  admission  : — V    = 

16  J.  at  22  cm,,  and  less  than  -^-.      Mr.  Jessop  noted  right  eye, 

V-,  16  J.  ai  22  cm. 
0 

There   is  no   swelling  now  of    the  lids,  and   the  tension  is 

normal.     Ophthalmoscopic  appearances. — Close  to  the  inner  side 

of  the  optic  disc  are  three  small  haemorrhages,  the  disc  itself  is 

paler  on  its  inner  side,  and  its  mai-gius  indistinct ;  yellow  spot 

slightly  oedematous  ;  vitreous  clear.     Pupil  of  same  size  as  that 

of  the  left,  and  acts  well  to  light  and  accommodation. 

Left  V  A,  4  J.  at  18  cm.  +  "5  D.  cy.  -. 
•'        12  ^    9 

September  30.  Mr.  Jessop  found  only  one  retinal  haemor- 
rhage remaining,  and   the  maigin  of  the  inner  side  of  the  disc 

was  more  distinct.     V  —  10  J.  at  22  cm.      Urine  :  no  albumen, 
24 

no  sugar. 

On  October  14,  I   examined   lier  .ind  fmind  V  of  the  nffcctcd 
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p 
eve  to  be — and  14  J.  at  18  em.       The  field  was  taken   on  tlie 
36 

perimeter,  and  found  to  be  ratber  contracted  at  tbe  outer  part. 

The  retina  surrounding  the  disc  was  rather  hazy,  and  at  the 

upper  edge  of  the  optic  disc  slight  swelling  was  shown  by  tbe 

occurrence  of  marked  parallactic  movement ;  no  haemorrhages  ; 

arteries  a  little  diminished,  and  their  sheaths  slightly  thickened. 

On  November  4,  V  was  still   onlv  — ,  improved  to  —   with 

"    36        ^  24 

+  2o  D.  cyl.     1  thought  the  disc  was  of  a  better  colour,  bat  the 

arterial  sheaths  were  still  conspicuously  white.     The  other  eye 

was  nearly  emmetropic  (H.  As.  05  D.),  and  had  V  =       . 

In  view  of  the  considerably  higher  ametropia  in  the 
injured  eye  than  in  the  sound  one,  it  may  be  doubted 
whether  the  residual  defect  of  the  former  was  all,  or  even 
chiefly,  due  to  the  blow.  The  manner  in  which  the 
woman  described  the  sight  returning  fii'st  in  the  centre  of 
the  field  was  very  graphic.  A  girl  who  had  had  temporary 
embohsm  of  the  central  retinal  artery,  the  plug  after- 
wards moving  on  into  one  of  its  branches,  described  the 
return  of  her  sight  in  almost  the  same  terms  as  those  used 
by  this  woman  ("The  Lancet,"  1875,  II,  491).  In  both 
cases  the  yellow  spot  was  the  first  part  to  recover,  because 
it  is  supphed  ^vith  blood  better  than  any  other  part  of  the 
retina;  in  the  present  case  the  temporary  blindness  was 
due  to  severe  concussion,  from  which  the  best  nourished 
part  recovered  first ;  in  the  case  of  embohsm  the  re-open- 
ing of  •  the  main  retinal  artery  took  effect  first  on  the 
part  which  contained  the  greatest  number  of  blood- 
vessels. 

Hcemorrliage  beneath  Retina  at  Yellow  Spot  from  Straining. 

A  young  man,  "William  W.,  a3t.  30,  labourer,  was  unloading 
ballast  from  a  barge  into  a  cart,  when  he  noticed  a  mist  come 
over  his  left  eye.     Nine  days  later  he  came  to  Moorfields,  in 

February,  1884.     V  of  left  =  -^partly  ;  that  of  right  =  -  well. 

6  0 
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Several  dark,  well-defined  blood  patches  were  found  at  left 
yellow  spot.  The  largest  of  them  seemed  to  be  exactly  at  the 
fovea  centralis  ;  it  was  prominent,  and  the  reflecting  surface  of 
the  retina  was  very  visible  in  front  of  it ;  so  that  it  must  have 
been  beneath  the  I'etina.  On  March  5  this  large  central  heemor- 
rhage  was  smaller,  and  the  lesser  ones  had  almost  disappeared. 
There  was  no  history  of  injury ;  he  was  not  liable  to  epistaxis, 
and  the  urine  was  normal. 

Persistence  or  Relapse  of  Traumatic  Hcemorrhage  behind  Lens. 

Mary  P.,  married,  ast.  55,  admitted  at  Moorfields  Hospital, 
July,  1884.  She  had  a  blow  from  a  fist  on  the  right  eye  four 
years  previously,  and  the  eye  had  been  nearly  blind  for  eighteen 
months.  Examination  proved  that  with  this  eye  she  could  now 
only  see  shadows;  T.n.,  direct  action  of  pupil  bad;  fundus  quite 
dark ;  by  focal  light  a  thick  roll  of  red  blood  was  seen  on  the 
posterior  surface  of  the  lens  near  its  border,  perhaps  contained 
in  the  canal  of  Petit  ?  Left  eye  normal.  Although  we  have 
no  proof  of  the  date  when  the  blood  seen  on  the  edge  of  the 
lens  was  effused,  the  case  is  of  interest  as  an  example  of  either 
very  long  existence  of  a  blood  clot  in  the  eyeball  without 
decoloration,  or  of  recurrence  of  haemorrhage  without  repetition 
of  the  violence  which  presumably  first  occasioned  it.  She  was 
only  seen  once. 

Long  continuance  of  Micropsia  after  Syphilitic  Choroiditis. 

Eliza  R.,  a  middle-aged  woman,  bad  iritis  first  in  the  right 
then  in  the  left  eye,  with  other  symptoms  of  secondary  syphilis, 
in  the  summer  of  1880.  Later  on  she  had  choroido-retinitis, 
causing  defective  sight.  Vision  improved,  but  in  the  left  it 
never  became  perfect  and  remained  worse  at  night.  She  came 
again  in  Novembei',  1883,  for  conjunctivitis  of  the  left.     Vision 

of  ricrht  was  perfect  =  —   and  1  J.  ;   vision  of  left    -  and  4  J., 
^  *^  20  40 

20 
with  — 125  D.  =  — -.     She  said  that  things  still  looked  smaller 

20  ^ 

with  the  left  eye  than  with  the  right,  and  loss  dear.  Ophthal- 
mxiscopic  cxaminuluni. — The  left  eye  showed  widely  .^^pread  suj)er- 
ficial  atrophy  of  choroid ;  no  change  was  visible  in  the  right. 
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Condition  Eighteen  Years  after  Syphilitic  Retinitis. 

Anne  C,  aet.  52,  married  for  twenty  years,  had  good  sight 
until  a  few  days  after  her  first  confinement  eighteen  years  ago. 
Her  account  is  that  her  vision  then  failed  suddenly  as  she  was 
reading  iu  bed;  there  seem  to  have  been  no  variations  of  sight. 
She  had  no  convulsions,  or  othei'  symptoms  of  cerebral  or 
renal  disease  As  soon  as  she  could  get  up  she  was  led  to  an 
Ophthalmic  Hospital,  for  she  could  not  see  to  guide  herself,  and 
after  three  months'  treatment  got  to  see  much  better.  Since 
then  she  has  lived  much  in  South  America.  For  about  seven 
years  past  the  sight  has  again  been  gradually  failing,  but  she 
has  had  no  treatment ;  and  the  sight  is  now  much  worse  at 
night  than  by  day.     When  seen  at  Moorfields  in  July,  1884,  she 

saw  —  with  each   eye    Avith  her  H.  (0  D.  in  right,   35  D.  in 
60  ^  V  a     > 

left)  corrected  ;  near  V  was  not  tested  with  glasses,  but  she 
was  wearing  +  3  D.  In  each  eye  there  was  a  posterior  polar 
cataract  with  spokes  and  separate  rings  of  opacity ;  opacities  in 
the  vitreous  ;  extensive  choroidal  changes  often  in  the  form  of 
greyish  patches  evidently  old  deposits  ;  diS'use  haze  of  retina  in 
the  central  region,  and  also  of  the  optic  disc ;  the  haze  of  retina 
was  partly  in  front  of  the  vessels,  partly  behind  them ;  the 
periphery  of  the  retina  was  clear ;  retinal  arteries  small. 

There  was  no  history  of  syphilis  in  her  husband,  but  the 
family  history  was  extremely  suspicious,  and  the  eye-changes 
were  very  characteristic  of  syphilitic  disease.  It  is  probable 
that  the  woman  had  syphilis  very  shortly  before  her  first  con- 
finement, and  thus  did  not  infect  the  foetus,  for  the  first  child 
is  living  and  reported  quite  healthy.  The  second  child  was 
born  fifteen  months  after  the  fii-st,  and  there  were  afterwards 
five  othei'S  born,  and  two  miscarriages.  Of  these  six  children 
born  after  her  sight  failed,  three  were  dead  at  birth,  and  the 
other  three  died  within  three  months,  dwindling  away. 

The  only  other  plausible  suggestion  as  to  the  cause  of  the 
existing  condition  of  this  woman's  eyes,  is  that  it  may  have 
been  the  result  of  a  very  severe  albuminuric  inflammation. 
This  is,  however,  on  all  grounds  very  improbable  ;  she  had  no 
convulsions,  she   was  not  long  confined  to  bed,   and    the  eye- 
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changes  as  now  seen  were  quite  unlike  those  left  as  the  result 
of  renal  retinitis  even  in  its  worst  forms. 

Syphilitic  Iritis  in  an  old  Glaucomatous  Eye. 

Daniel  B.,  ?et.  45,  labourer,  had  iridectomy  performed  on 
the  right  eye  for  "  Glaucoma  "  by  Mr.  Lawsou,  at  Moorfields, 
five  or  six  years  ago.  He  could  not  give  much  account  of  the 
character  of  the  glaucomatous  attack.  He  came  to  St.  Thomas's 
Hospital  on  June  3rd,  1884,  on  account  of  double  recent 
syphilitic  iritis.  The  tonsils  were  ulcerated,  and  there  were 
brownish  blotches  on  the  scalp. 

There  was  nothing  special  in  the  characters  of  the  attack  ; 
adhesions  formed  in  both  eyes,  and  in  the  left  the  iris  was 
decidedly  thickened,  almost  nodular.  In  the  right,  T.  was 
slightly  increased  and  the  disc  deeply  cupped  ;  there  were  large 
webs  in  the  vitreous ;  Y  =  fingers  at  1'  in  the  centre  of  the 
field.  V  of  left  was  also  extremely  defective,  but  this  was 
accounted  for  by  the  state  of  the  pupil. 

He  attended  till  the  end  of  the  year,  taking  mercury  and 
iodide  of  potassium,  and  using  atropine  to  the  left.  On  one 
occasion  for  a  few  days  in  the  course  of  the  treatment,  atropine 
was  accidentally  used  to  the  right,  and  T.  was  increased  to  at 
least  +  1,  but  was  restored  to  normal  by  eserine  in  a  few  days. 
Numerous  adhesions  formed  in  the  left,  and  some  irregular 
of  atrophy  choroid  was  seen  around  the  disc,  at  the  last  exami- 
nation on  December  L5,  the  disc  itself  being  normal.  Although 
no  glaucomatous  symptoms  appeared  in  this  eye,  iridectomy  was 
advised  as  a  precaution. 

Tliie  case  is  of  interest  as  showing  that  an  iri.s,  which 
was  very  probably  somewhat  atrophied  from  glaucoma, 
may  take  on  acute  inflammation  from  a  constitutional 
cause. 

Irido-choroiditis  in  one  Eye  during  a  Fever,  accompanied  by 
Symptoms  of  Meningilib. 

(Notes  by  Mn.  J.  Hi:tciiinson,  Junr.,  and  Mr.  W.  H.  jEssor.) 

George  D.,  a3t.  0  (p.  95),  came  to  Moorfields  in  September, 
1883.    He  liad  very  good  sigh!  and  houriiig  until  four  years  old. 
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when  he  had  "  typhoid  fever,"  from  which  he  was  in  bed  for 
lour  months  ;  during  this  attack  he  was  very  delirious,  and 
after  recovery  from  the  fever  he  was  deaf  and  dumb  and 
squinted  with  the  left  eye.  Mr.  Lyell  tenotomized  the  left  in 
rectus,  and  ordered  him  +  2"25  D.  glasses. 

Left  eye  now  has  many  narrow  bands  of  adhesion  between 
deeper  layers  of  iris  and  lens ;  pupil  very  irregular,  but  dilates 
considerably  to  atropine;  small  opaque  spots  on  posterior  sur- 
face of  lens  ;  in  the  vitreous,  coming  forward  from  the  optic 
disc  but  not  reaching  the  lens,  is  a  white  band  with  indistinct 
outline. 

We  have  here,  probably,  a  case  of  irido-choroiditis, 
caused  by  meningitis,  one  of  the  cases  which,  had  it  led  to 
severer  changes  in  the  vitreous,  might  have  somewhat 
resembled  gHoma. 


Atrophy  of  one  Optic  Nerve  after  Papillitis  from  Erysipelas 
affecting  Orbit  during  Convalescence  from  Scarlet  Fever. 

(Notes  by  Mr.  F,  W.  Maelow.) 

F.  D.,  ffit.  15,  came  to  Moorfields  Ophthalmic  Hospital  on 
March  5th,  1884.  He  was  admitted  into  the  Homerton  Fever 
Hospital  in  November,  1883,  for  an  attack  of  scarlet  fever,  and 
Dr.  Burgess  kindly  sent  the  following  note  of  the  attack  : — 
"F.  D.  did  not  have  a  severe  attack  of  scarlet  fever,  but  there 
was  perhaps  more  pain  than  usual  in  the  throat,  though  no 
evidence  of  extensive  cellulitis  spreading  frora  the  throat. 
About  thi'ee  weeks  after  admission,  when  he  was  able  to  get  up, 
erysipelas  of  the  left  side  of  the  face  set  in.  There  was  pain 
near  the  angle  of  the  jaw,  but  the  redness  and  swelling  was 
most  pronounced  about,  and  on  the  level  of,  the  eye." 

The  swelling  of  the  face  lasted  a  week,  and  when  the  boy 
was  able  to  open  his  eyes  he  found  the  left  was  blind ;  there 
had  been  no  pain  in  the  eye  at  any  time. 

The  condition  of  the  eyes  when  he  came  to  Moorfields  was 
as  follows  : — 

R.  (after  atropine)  V  = —  +  2"25  D.  =— - :    Optic  disc,  too 
VOL.  XL  F 
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red,  margins  tazy,  white  lines  along  the  vein  going  down- 
wards, a  crescent  of  exposed  sclerotic  downwards ;  no  proof  of 
papillitis. 

L.  has  no  p.l.  Optic  disc,  pale,  its  substance  hazj  and  its 
margins  ill-defined,  white  lines  along  the  vessels,  which  are  of 
normal  size  ;  "  no  proof  of  past  swelling,  but  there  has  certainly 
been  papillitis." 

The  question  in  this  case  was  whether  the  orbital 
celluHtis,  which  no  doubt  led  to  the  destruction  of  the  left 
optic  nerve,  had  spread  from  the  throat  by  way  of  the 
spheno-maxillary  fissui-e,  or  had  extended  from  erysipelas 
of  the  face.  The  latter,  which  is  the  more  common  event 
of  the  two,  seems  to  have  occurred  in  the  present  instance. 


Single  Optic  Neuritis,  ending  in  complete  Atrophy  during  the 
delirium  of  fever  {?  Typhoid).  Old  Nebidce  and  High  Hyper- 
metropia  in  both  eyes. 

(Notes  by  Mr.  D.  P.  James.) 

John  B.,  labourer,  set.  26,  was  taken  to  the  Homerton  Fever 
Hospital  on  October  23,  1884,  for  what  he  calls  "typhoid 
fever  " ;  he  became  delirious  shortly  after,  and  on  coming  to 
himself  a  month  later  found  that  the  sight  of  the  left  eye  had 
quite  gone ;  no  change  had  occurred  since  then.  There  was  no 
history  pointing  to  orbital  cellulitis.  He  said  he  was  sure  he 
could  see  quite  well  with  the  eye  until  his  illness,  and  that  the 
other  (right)  eye  had  not  been  affected  in  any  way  during  the 
fever. 

He  came  to  the  Moorfields  Hospital  on  December  20th. 

No  history  of  syphilis,  fits,  lead  poisoning,  or  injury,  and 
there  were  no  ataxic  symptoms ;  family  history  very  good. 

Right. — With  ophthalmoscope,  H.  about  10  D.,  choroid  dark  ; 
disc  normal ;    central    corneal    nebula ;    pupil    equal    to    left : 

V4  +  8D.4. 
30  18 

Left. — Central  corneal  nebula,  causing  irregular  refraction, 

no    direct  acttioii    of    tlie   pupil  ;    disc   very   white  and  opaque, 
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edge  hazy,  small  defined  patch  of  white  opacity  at  upper  margin  ; 
vessels  about  normal ;  hypermetropia  about  10  D.  No  percep- 
tion of  light. 

Two  cases  of  severe  Albuminuric  Retinitis  coming  on  during 
Pregnancy.  Recovery  of  Health  and  Good  Sight  in  both  after 
miscarriage  in  one  and  artificial  premature  labour  in  other. 

(Notes  by  Mr.  G.  D.  Johnston.) 

Case  1. — Anne  S.,  a3t.  29,  was  admitted  under  the  care  of 
Dr.  Gervis,  at  St.  Thomas's  Hospital,  in  February,  1885  ;  the 
particulars  are  given  below.  Shortly  before  she  left  the  ward 
in  March,  Mr.  Johnston  and  Dr.  S.  W.  Sutton  found  severe, 
double  retinitis,  albumen  having  been  found  in  the  urine  a  few 
days  before.  She  was  complaining  of  some  dimness  of  sight  at 
this  time. 

On  re-admission  five  months  later  I  had  the  opportunity  of 
examining  her  eyes  after  the  oedema  and  exudations  in  the 
retinas  had  passed  away.  The  record  of  the  appearances  at  the 
two  dates  adds  to  the  value  of  the  case. 

Previous  History. — Has  had  the  ordinary  illnesses  of  child- 
hood. Had  rheumatic  fever  when  14  years  old,  and  scarlet  fever 
when  16.  Since  her  marinage  at  16  has  suffered  greatly  from  sharp 
aching  pains,  passing  from  the  frontal  to  the  occipital  regions, 
and  is  hardly  a  day  free  from  these  pains.  Catamenia  regular 
before  marriage.  Married  at  16  ;  eight  pregnancies  in  10  years. 
First  child  born  three  years  after  marriage,  set.  10,  well  now  ; 
was  a  transverse  presentation.  2.  Premature  labour  nine  years 
ago,  eighth  month.  3.  Pi-emature  labour,  eighth  month,  seven 
years  ago.  4.  Miscarriage,  fifth  month,  seven  years  ago.  Since 
that  time  patient  has  had  four  miscarriages,  all  of  which 
occurred  between  fifth  and  sixth  months. 

Mrs.  S.  was  admitted  to  St.  Thomas's  Hospital  on  February 
25th,  1885,  under  the  care  of  Dr.  Gervis,  on  account  of  loss  of 
blood  from  vagina.  She  miscarried  shortly  after  admission ;  a 
piece  of  placenta  was  retained ;  it  was  removed  by  Dr.  Gervis 
two  days  afterwards.  She  had  high  temperatui-e  and  offensive 
discharge  for  a  few  days. 

March  lOth.  Temp,  normal,  P.  88.  Patient  feeling  better, 
but  still  very  anaemic. 

F  2 
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March  13th.  Complaining  of  almost  continual  headaclie  and 
some  dimness  of  sight,  but  not  of  high  degree.  Skin  pale 
and  past  J -looking :  some  slight  anasarca  about  back  and 
abdominal  wall ;  some  puffiness  below  the  eyes. 

Lungs. — Some  deficiency  of  resonance  at  left  base  posteriorly, 
and  a  few  rales  to  be  heard  at  root  of  R.  Inng.  Otherwise 
normal. 

Heart. — Apex-beat  in  fifth  space  one  inch  external  to  nipple. 
1^0  increase  of  dulness  upwards  or  inwards. 

Pulse  90,  tense.     Vessels    thickened.     Urine,  sp.  gr.  1015, 

tui'bid,    some   mucus.      Albumen  -.     A  number  of  vaginal  epi- 

6 

thelial  cells  and  some  amorphous  phosphates.     No  casta. 

March  15th.     Eyes  examined  by  Dr.  S.  W.  Sutton. 

R.    O.d.,    very    swollen    and    rather   pale.     Veins   tortuous. 

At  y.s.,  a   large   group   of   very  small  bright  white   dots,  and 

around  this  some  large  patches,  white  and  soft  edged.     Several 

haemorrhages,  mostly  rounded  in  shape. 

L.  O.d.   as  in  R.     Many  patches  of   white  exudation,  larger 

in  size   than  those  of    R.,   scattered   about  y.s.    region,  and  a 

few  to  inner  side  of  o.d.      No  small  white  spots  as  at  R.  y.s. 

Haemorrhages  more  numerous  than  in  R. 

She  left  the  hospital  on  March    18th,  and  was  I'e-admitted 

on    August    10th,     1885,    on   account   of    a   mass    protruding 

from  the  os  uteri,   about  the  size   of  a  hen's  egg.     This  was 

removed  and  turned  out  to   be  a  placental  polypus.     At   this 

examination  patient  was  found  to  have  a  bi-lobed  uterus  ;  there 

was  also  found  the  remains  of  a  vaginal  septum. 

On  August  18th,  Mr.  Johnston  asked  me  to  examine  her 

eyes,  and  I  made  the  following  note  : — 

O.ds.,  very  pale,  retinal  arteries  diminished,  a  little  haze  of 

retina  in  many  parts,  and  scattei'ed  small  rounded  black  dots, 

sometimes    lying   upon    bases   of  choroid  paler  than  the   rest. 

Group  of  fatty  dots  at  each  y.s.;  more  in  R.       The  black  dots 

tend  to  be  grouped   near  large   vessels   at  periphery,  but  are 

also  scattered  round  each  disc. 

A^igiLff  2'itft.     Urine  sp.  gr.  1012,  acid,  albumen—.     Deposit 

of  gratiular  hyaline  and  a  few  fatty  casts.     Some  epithelium 
from  urinary  tract. 
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Case  2. — Jane  D.  (p.  135),  aet.  40,  married.  Came  to  Moor- 
fields  in  February,  ISS-i.  She  was  a  stout  florid-looking  woman, 
in  an  advanced  state  of  pregnancy,  and  said  that  she  had 
suffered  from  severe  frontal  headaches,  lasting  four  or  five 
hours,  from  October  to  December,  1883,  always  accompanied 
by  vomiting.  Since  December  the  headaches  had  stopped,  but 
early  in  January  a  severe  cough  came  on  and  her  sight  failed. 
She  had  been  married  19  years,  and  had  10  children  and  three 
miscarriages;  the  eldest  child  was  17  years  old  and  healthy; 
the  youngest  16  months  old.  Her  face,  arms,  and  legs  always 
swelled  during  pregnancy,  but  the  eyes  had  never  been  affected 
before,  nor  had  she  suffered  from  headaches. 

With  the  right  eye  she  could  on  admission  see  only  letters  of 

20  J.,  but  with  left  she  saw  —      The  ophthalmoscope    showed 

severe  papillo-retinitis  in  each  eye ;  general  haze  and  oedema, 
abundant  soft  white  patches  and  haemorrhages,  bright  white  dots 
at  yellow  spot.     All  the  symptoms  more  marked  in  right  eye. 

"  The  changes  indicate  that  the  duration  of  the  disease  is 
not  less  than  two  months,  and  point  to  its  being  still  in  pro- 
gi'ess."    There  was  marked  pitting  of  the  legs  ;  urine,  1005,  acid, 

albumen  about  — th. 
20 

At  Mr.  Nettleship's  suggestion,  Dr.  Julius  Csesar,  her 
medical  attendant,  induced  premature  labour  ;  turning  had  to 
be  done  for  a  breech  presentation,  but  the  child  died  from 
pressure  on  the  cord. 

The  patient  came  again  in  a  few  weeks  (March  26),  look- 
ing in  very  good  health.  In  both  eyes  the  changes  were 
clearing  up,  optic  discs  less  hazy,  and  the  vessels,  especially 
the  veins,  smaller ;  towards  the  periphery  numerous  scattered 
black  pigment  spots,  often  sur-rounded  by  a  narrow  collar  of 
whitish  choroid;  still  numerous  scattered  soft  buffy- white 
patches,  and  one  large  haemorrhage  in  the  right  eye.  Sight 
improved,  especially  in  the  left,  as  follows  : — 

R  :  18  J.  at  8"  and  li, 
V:  f 

L  :  8  J.  at  8"  and  ^. 
9 

On   July  1st,  1885,  she  came  much  improved  in  health  and 
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colour,  and  two  montlis  pregnant.  Her  vision  was  the  same, 
and  the  note  states  (that  in  the  left  eye)  there  are  abundant 
small  white  dots  clustered  between  the  optic  disc  and  the 
yellow  spot,  and  that  for  a  long  distance  the  sheath  of  the 
inferior  macular  artery  is  thickened  by  ensheathing  white  tissue  : 
in  the  right  eye,  numerous  scattered  small  white  spots,  and  a 
small  patch  of  thickening  on  a  vein  up  and  out  from  the  optic 
disc.     All  the  haemorrhages  had  disappeared. 

Hapid  onset  of  Tohacco  Aviblijopiawiili  Inflammatory  appearances, 
and  a  Retinal  Hceinorrhage  in  an  intemperate  Smoker,  with 
Dilated  Capillaries.  Rapid  Recovery.  ? Influence  of  Snuff- 
taking. 

(Notes  by  Mr.  Marlow  and  Mr.  Jessop.) 

D.  Cromartie,  set.  54,  clerk,  a  tall,  robust,  florid  Scotchman, 

with  acne  rosacea,  came  to  Moorfields  on  May  17th,  1884.     His 

sight  had  failed  rapidly  in  both  eyes  just  a  fortnight  before  ; 

he  said  that  on  getting  up  one  particular  morning  he  found  that 

he   could  not  see  to  brush  his  hair,  and  that  he  could  not  read. 

On  being  asked,  he  said  that  people's  faces  looked  pale,  that  he 

saw  better  in  a  dull   light,  and  that  he  confused  copper  mth 

20 
silver.     Visual  acuteness  was  exactly  the  same  in  each  eye,  — 

and  20  J.  barely  with  +  3  D.  There  was  a  well-marked  central 
scotoma  for  red  and  green — densest  outside  the  fixation  point. 
Ophthalmoscopic  examination. — Optic  discs  much  too  red,  mar- 
gins hazy  and  striated  ;  to  the  inner  side  of  the  left  disc,  lying 
just  below  an  artery  of  considerable  size,  was  a  well-marked 
linear  haemorrhage  in  the  retina :  there  were  no  other  haemor- 
rhages in  either  fundus.  He  had  smoked  since  he  was  a  boy ; 
for  thirty  or  forty  years  he  had  smoked  2  ozs.  of  cavendish  a 
week.  He  habitually  drank  a  good  deal — taking  rum,  brandy, 
and  sherry ;  ale  gave  him  diarrhoea.  The  urine  contained 
neither  sugar  nor  albumen.  He  was  told  to  leave  off  smoking, 
to  wear  neutral-tint  glasses,  to  apply  a  series  of  blisters  to  the 
temples,  and  to  take  nux  vomica  with  an  occasional  purge. 

20 
On  June  7th  vision  had  improved  to  "— ,  and  with  -f-8  1).  he 

read  2  J.  fairly.      The  lioemon  hage  in   the  left  was  still  visible, 
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but  much  faded  ;  optic  discs  paler  and  less  hazy  ;  the  right  disc 
was  clearer  aud  paler  than  the  left,  and  on  its  upper  and  outer 
part  were  some  loops  of  very  snaall  dilated  vessels.  The  left 
disc  besides  being  less  clear  than  right,  shows  marked  white 
thickening  of  the  sheaths  of  its  descending  artery  and  vein. 

On  July  5th  R.  V  =   — ,  H.m.  O'S  D.  =  — ,  L.  V  =  — ,  not 

•'  50  40  30 

improved  by  glasses.  With  both  eyes  together  he  reads  1  J. 
with  +4D.  Ophthalmoscopic  examination. — The  two  discs  were 
now  less  alike ;  the  riyht  was  very  pale  on  its  outer  third — this 
pale  segment  being  sharply  marked  off ;  the  patch  of  small 
dilated  vessels  was  still  present  just  above  the  upper  edge  of  the 
pale  part :  the  left  disc  was  rather  hazy,  and  pale  all  over, 
unlike  the  right. 

He  had  almost  entirely  given  up  tobacco,  but  still  smoked  two 
cigarettes  a  day  ;  he  had  continued  to  drink  as  much  as — indeed 
he  said  more  than — usual  during  the  whole  of  his  attendance. 
It  came  out  .on  enquiry  that  a  fortnight  before  his  sight  failed, 
having  a  bad  cold,  he  took  snuff  largely  for  some  days,  and  it  is 
possible  that  this  may  have  been  the  exciting  cause  of  the 
attack. 

Recent  Tobacco  Amblyopia  affecting  one  Eye  earlier  and  more 
severely  than  the  other.  Retinal  hcemorrhage  in  the  Eye  last 
attacked.     Recovery.     Patient  a  Teetotaller. 

(Notes  by  Mr.  W.  E.  Cant,  F.R.C.S.) 

John  C,  set.  40,  applied  at  the  Moorfields  Hospital  on  the 
16th  of  August,  1885,  stating  that  the  sight  of  both  eyes  was 
failing,  the  left  having  begun  six  weeks  previously,  and  the 
right  more  lately.  He  had  hitherto  had  very  good  sight.  Except 
that  he  could  see  better  in  the  dark  than  by  full  daylight,  there 
was  nothing  else  to  note  about  the  defect  of  vision.  He  was  a 
labourer  in  good  health,  and  had  had  no  other  symptoms.  He 
smoked  2  ozs.  of  twist  tobacco  a  week,  and  had  been  a  teetotaller 
for  the  last  ten  years.  No  history  of  syphihs  or  other  constitu- 
tional disease.     The  urine,  tested  a  few  days  later,  was  acid, 

clear,  and  free  from  both  albumen  and  sugar. 

/? 
State  of  Eyes  on  Admission. — Righf,Y  —  ■enid  6  J.,  not  im- 

18 
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proved  by  any  glass,  pupil  normal,  slight  My.  by  ophthalmoscopic 
measurement.  Defective  perception  of  red  extending  from 
fixation  point  for  about  15°  to  its  temporal  side  ;  this  defect 
was  but  slight  at  the  fixation  point,  but  vras  more  marked  a 
little  to  the  outer  side.  The  optic  disc  vras  rather  misty,  and 
a  single  linear  hcemorrhage  of  moderate  size  ivas  seen  near  the  disc 

passing  downwards  and  outwards.     Left,  Y  ■ —  and    16  J.,    not 

60 

improved   by    glasses ;    refraction  myopic  as   in   right ;    pupil 

smaller  than  in  right,  but  normal.      A  large  central  scotoma  for 

red  of  greater  density  than  in  right.     Optic  disc  rather  misty, 

but  notably  paler  on  the  temporal  side  than  that  of  the  right 

eye  ;  no  haemorrhages. 

Some  strychnia  was  prescribed,  and  he  was  told  to  leave  off 

smoking. 

On  November  21st,  visual  acuteness  had  improved  in  the 
/?  fi 

right   to  —  and  1  J.,  and  in  the  left  to  —  and  6  J.    The  retinal 

heemorrhage  in  the  right  had  disappeared,  but  the  discs  had  not 
changed  in  aspect ;  the  left  being  paler  than  natural,  especially 
on  its  outer  side,  and  slightly  veiled ;  the  right  of  fuller  colour, 
and  rather  more  veiled.  He  had  almost  ceased  smoking,  but 
still  took  a  pipe  occasionally. 

Central  Amblyopia  in  a  Smoker  suffering  from  Diabetes. 

(Notes  by  Mr.  Napier.) 

Alfred  M.  (p.  217),  shop  assistant,  set.  31,  came  to  Moorfields 
on  April  11,  1885.  He  was  a  spare-looking  man,  with  thin  and 
somewhat  sallow  face.  He  had  been  quite  well  till  March,  1883, 
when  he  had  pains  in  his  loins,  and  general  weakness.  He 
attended  under  Dr.  Wickham  Logg  at  St.  Bartholomew's  Hos- 
pital, for  diabetes,  from  November,  1883,  to  January,  1884.  Two 
months  before  I  saw  him  the  sight  of  both  eyes  began  to  fail, 
and  had  been  getting  worae  ever  since — everything  looking 
hazy.  He  said  that  he  preferred  full  daylight  to  dusk,  and  that 
everything  seemed  to  go  black  about  twilight.  He  had  smoked 
for  about  ten  years,  and  used  to  smoke  pipes  a  great  deal  throe 
years  ago,  but  for  the  la.st  }ear,  a.s  pipes  made  hi.«»  tongue  dry,  he 
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had  only  smoked  three  cigars  a  week,  and  sometimes  none  at  all. 
He  had  drunk  moderately,  never  excessively,  sometimes  spirits, 
but  chiefly  beer.  Had  gonorrhoea  four  years  ago.  His  father 
and  eldest  brother  have  gout ;  no  relative  suffers  from  diabetes 
or  phthisis. 

On  admission  : — Right,  V  =   18  J.  at   12  cm.,    and  not  —, 

Left,  V  =  16  J.  at  12  cm.,  and  not  —    Pupils  : — Bight,  3'5  mm., 

60 

action  slow,  and  it  remains  smaller  than  left  during  accommoda- 
tion. Left,  4  mm.,  auction  normal.  Well-marked  central  scotoma 
for  red  in  each  ;  field  for  red  contracted.  Ophthalmoscopic  exami- 
nation : — Right  disc  paler  than  left ;  no  retinitis  or  cataract. 
Urine,  1032,  acid ;  no  albunaen,  but  a  good  deal  of  sugar.  Knee 
jerks  absent. 

August  8.     Sight  about  the  same.     Might,  ^—  16  J.  at  22  cm. 

60 

(\  ^ 

Hm.  1  D.  — .    Left,  ^^  16  J.  at  22  cm.  ;  not  improved.     Urine, 

1035,  acid  ;  sugar  still  present  in  considerable  quantity. 

November  25.  Health  much  better,  but  has  a  cough  and 
has  been  spitting  blood  ;  is  still  carefully  dieting  himself. 
Urine  sp.  gr.  1030,  no  albumen,  but  still  contains  much  sugar. 
Knee  jerks  absent.  Pupils  rather  large,  and  act  only  slightly 
to  light,  the  right  being,  as  before,  always  smaller  than  left. 
His  sight  has  improved  a  good  deal : — 

Bight,  V  — ,  Hm.  ID.  — ■ ;  reads  4  J. 
^  18  12 

Left  V  A,  Hm.  1  D.  A  ;  reads  4  J. 
*'        18  12 


Myopia  from  Childhood.     Bapid  increase,  soon  after  Marriage,  to 
almost  total  Blindness.     Qtiestion  of  Myopic  Choroiditis, 

Frederick  R.  L.,  now  51,  a  schoolmaster,  has  been  short- 
sighted since  he  was  a  boy,  but  his  sight  kept  very  good  until  he 
maiT-ied  at  the  age  of  35.  Within  six  weeks  from  his  marriage 
he  began  to  have  confusion  in  reading,  the  right  eye  getting 
worse  than  the  left.  Two  years  later,  being  by  this  time  able 
to  see  very  little  with  the  right  eye,  he  consulted  Mr.  Windsor 
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at  Manchester,  and  says  that  the  diagnosis  was  "  atrophy  of 
the  choroid."  His  sight  has  continued  to  get  steadily  worse  in 
both  eyes.  For  the  last  eight  years  he  has  not  been  able  to 
read  print,  but  until  a  few  months  ago  he  managed  to  carry 
on  his  teaching  chiefly  by  black-board  work.  He  showed 
us  some  spectacles  which  he  had  had  for  several  years,  they 
were  —  8  D.  On  examining  with  the  ophthalmoscope,  myopia 
of  about  18  D.  was  found  in  each  eye,  with  veiy  extensive 
choroidal  changes  exactly  alike  in  the  two  eyes ;  the  central 
region  of  the  choroid  (including  the  yellow  spot  and  the  whole 
of  the  circum-papillary  area),  was  completely  atrophied  with 
scarcely  any  pigmentation ;  but  towards  the  equator  this  ap- 
pearance passed  into  that  of  closely  aggregated  round  patches 
of  somewhat  less  complete  atrophy,  associated  with  a  good  deal 
of  pigmentation.  The  peripheral  changes  were,  indeed,  exactly 
like  those  caused  by  syphilitic  choroiditis. 

Notwithstanding  the  entire  absence  of  choroidal  tissue  for 
some  distance  around  the  disc,  the  disc  itself  and  the  retinal 
vessels  looked  quite  healthy. 

The  rapidity  with  which  the  sight  failed  in  this  patient 
certainly  seems  to  favour  the  prevalent  doctrine  that  the 
choroidal  atrophy  accompanying  myopia  is,  or  at  any  rate 
may  be,  the  result  of  a  preceding  choroiditis.  This  view 
was  favoured  by  the  great  accumulation  of  pigment 
towards  the  border  of  the  diseased  region.  On  the  other 
hand  it  is  difficult  to  understand  how  an  active,  even  if 
sub-acute,  choroiditis,  if  severe  enough  to  end  in  complete 
absorption  of  every  trace  of  choroidal  tissue,  could  take 
place  without  the  inflammation  being  communicated  to 
the  optic  disc  and  retina.  A  patch  of  syphilitic  choroiditis 
close  to  the  disc  almost  always  gives  rise  to  simultaneous 
papillo-retinitis  leading  to  some  atrophy. 

Of  much  interest  also  is  the  occasion  which  seems  to 
liave  exercised  so  serious  an  influence  on  the  nutrition  of 
this  patient's  sclerotic  and  choroid.  I  could  not  make  out 
that  he  Avorked  harder  after  mamage  than  before ;  he 
assured  mo  that  ho  was  comfortably  off,  and  that  his  work 
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continued  to  be  of  the  same  kind  and  amount  as  it  had 
been,  still  he  was  perfectly  definite  in  his  statement  as  to 
when  the  failure  began.  I  questioned  him  as  to  syphilis, 
and  found  no  reason  to  think  that  he  had  suffered  from  it. 
I  forgot  to  ask  him  whether  any  of  his  kinsmen  were 
shortsighted. 

Unsymmetrical  Nystagmus  in  three  Hypermetropic  Brothers;  the 
same  Eye  affected  in  all.  Strabismus  foUounng  the  Nystagmus 
in  one. 

Michael  G.,  came  to  Mr.  Wordsworth  on  January  31st,  1883, 
for  convergent  strabismus,  and  after  atropine  +  4"5  D.  spectacles 
were  ordered  for  constant  use.     He  was  then  aged  7. 

March  4,  1885.  His  mother  says  that  before  the  squint 
came  on  the  left  eye  "  danced,"  just  like  the  other  two  sons' ; 
the  "  dancing  "  lasted  off  and  on  for  many  raonths,  and  then 
gave  way  to  the  squint.  Has  no  squint  now  with  the  glasses, 
but  the  left  eye  squints  inwards  as  soon  as  the  glasses  are 
taken  off. 

Lewis  G.  (p.  206),  came  to  Moorfields  in  January,  1883, 
under  the  care  of  Mr.  Wordsworth,  for  slight  ophthalmia  after 
measles,  and  was  noticed  to  have  nystagmus  of  the  left  eye. 
On  July  loth  following,  the  note  is  :  "  Has  no  nystagmus 
now." 

March  4,  1885.  Has  no  nystagmus  or  squint ;  he  is  liable 
to  fits,  during  which  he  turns  "  black  in  the  face  "  and  loses 
consciousness,  the  last  one  was  nine  months  ago.  Age  not 
stated,  but  he  was  between  the  other  two  brothers. 

Percy  G.,  set.  14  months,  came  to  Mr.  Nettleship  at  Moor- 
fields on  Feb.  25th,  1885.  He  had  lateral,  moderately  quick 
nystagmus  of  the  left  eye,  which  had  been  first  noticed  only  three 
days  before.  He  is  a  healthy,  quiet  child,  and  has  had  whoop- 
ing cough,  mumps,  and  one  fit  when  three  months  old.  The 
mother  said  the  right  eye  did  not  "  dance  ;"  I  thought  that  it 
once  or  twice  oscillated  a  little,  but  at  the  most  this  was 
doubtful. 

March  14.  The  nystagmus  is  as  before.  There  is  H.  about 
3  D.  in  each  eye ;  fundus  healthy. 
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TJnsymmetrical  Nystagvius  with  Rhythmical  Movements  of  Head 
and  corresponding  Arm,  beginning  at  the  Age  of  Six  Months. 

George  T.,  set.  15  montlis,  was  sent  for  examination  by 
Mr.  Godlee  on  Feb.  18,  1885. 

When  6  months  old,  "  working  "  movements  of  the  left  eye, 
head,  and  left  arm,  were  noticed,  but  lately  the  movements  of 
the  left  arm  had  ceased.  On  waking  the  eye  is  still  for  twenty 
minutes,  and  then  the  movements  commence  again. 

The  left  eye  now  shows  a  constant,  quick,  small,  lateral 
nystagmus ;  pupil  acts  to  light  well,  and  also  acts  at  times  when 
the  right  one  does  not ;  the  right  pupil  is  often  larger  than  the 
left.  There  is  a  constant,  slow,  rotatory  shaking  movement  of 
the  head,  but  it  is  much  slower  than  the  oscillations  of  the  eye. 

He  seems  to  see  equally  well  with  each  eye. 

Central  Choroido-retinitis  in  one  Eye,  probably  caused  by 
Exposure  to  Stmlight. 

J.  F.  U.,  an  excise  officer,  set.  34,  came  to  Moorfields  on 
July  27,  1885,  stating  that  when  shooting  at  Wimbledon  in  the 
hot  sun  during  the  previous  week,  he  had  noticed  that  in  the 
evenings  everything  looked  reddish  with  the  left  eye,  and  also 
that  he  did  not  shoot  well  in  the  mornings.  Two  days  after 
returning  from  Wimbledon,  he  found  that  a  "dark  spot "  came 
over  his  left  eye. 

There  was  no  history  or  evidence  of  syphilis.  Vision  was  on 
admission  almost,  if  not  quite,  equal  in  the  two  eyes ;  with  each 
he  read  1  J. :  media  and  fundus  normal. 

Ophthalmoscopic  Examination. — In  the  right,  the  media  and 
fundus  were  normal.  In  the  left,  the  yellow  spot  region  was 
darker  than  in  the  right,  and  several  small  pigment  collections 
were  seen  lying  upon  palish  spots  about  the  circumference  of 
the  yellow  spot,  together  with  very  fine  whitish  stippling  about 
the  fwea  centralis.     He  was  ordered  smoked  domed  glasses. 

On    August   26th    the    ophthalmoscopic   changes   were   the 

same. 

Notwithstanding  the  asymmetry  of  the  disease,  the  exposure 
for  soiiH!  days  to  powerful  sunlight  seems  the  most  probable 
cau.se  of  the  disease. 
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Congenital  Defect  of  Sight ;  Marginal  Thickening  of  Cornea  ; 
Nystagmus. 

R.  R.,  aet.  35,  has  always  seen  very  badly,  and  he  has 
rotatory  nystagmus.  The  palpebral  fissures  are  set  obliquely 
upwards  and  inwards.  With  the  right  eye  he  can  only  see  the 
band  moving  at  18" ;  the  iris  of  this  eye  is  tremulous.  The 
left  sees  10  J.  at  2"  or  3",  and  counts  fingers  at  2',  not  improved 
by  glasses.  Pupils  measure  1"5  mm.,  act  but  little  to  light,  and 
dilate  very  little  to  atropine.  The  margin  of  the  cornea  in 
each  eye  is  covered  all  round  by  a  superficial,  hazy,  raised  zone, 
as  if  the  conjunctiva  had  encroached  beyond  its  natural  limits  ; 
it  is  broader  and  better  marked  in  the  left  eye  than  in  the  right. 
The  fundus  could  be  well  lighted  by  the  ophthalmoscope,  but 
no  details  were  visible  owing  to  the  oscillation. 
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By  R.  Marcus  Gunn,  M.A.,  M.B., 

Assistant  Surgeon  to  the  Royal  London  Ophthalmic  Hospital ; 
Ophthalmic  Surgeon  to  the  Great  Northern  Hospital,  and  to  the 
Hospital  for  Sick  Children,  Great  Ormond  Street. 

The  following  cases  were  under  my  care  while  House 
Surgeon  at  Moorfields,  and  they  are  now  published  with 
the  kind  sanction  of  those  of  my  colleagues  to  whom  they 
belonged.  For  the  valuable  pathological  notes  incor- 
porated in  this  paper  I  am  indebted  to  Dr.  Brailey,  who 
examined  the  eyeballs  while  Curator  of  the  Museum. 

Case  I. — Penetrating  Wound  of  Globe  followed  by  Severe  Sympa- 
thetic hiflammation  twenty -four  days  later.  Excision  of 
Injured  Eye  three  days  after  Commencement  of  the  Inflamma- 
tion. Steadily  Progressive  Destructive  Ophthalmitis  soon 
leading  to  Ciliary  Staphylomata,  and  Shrinking  of  Corsica 
with  Diminished  Tension.  Excision  of  Second  Eye  at  Patient^ s 
Request. 

Edwin  J.,  set.  24.     Admitted  November  29,  1876. 

Right  eye  injured  four  weeks  ago  by  a  fragment  of  steel. 
There  is  a  wound  in  the  lower  sclero-comeal  junction  with  large 
prolapse  of  iris.     No  anterior  chamber.     Iris  discoloured. 

Left  eye.  Sight  became  dim  three  days  ago.  Next  day  pain 
commenced  and  has  continued  ever  since.  There  is  now  severe 
iritis  with  much  ciliaiy  injection.  V  =  bare  perception  of 
large  objects. 

Right  excised.  (The  piece  of  steel  found  in  lower  part  of 
vitreous.) 

Treatment. — Iodide  of  potassium,  cinchona,  calomel  and 
Dover's  powder.  Mercurial  inunction  to  slight  salivation,  and 
stimulants.  Gutt.  Atrop.  gr.  4  ad  1  oz.  frequently.  Great  pain 
and  much  sleeplessness  during  stay  in  hospital,  relieved  tem- 
porarily by  subcutaneous  injections  of  morphia.  Dec.  11.  Bai-o 
pt'ire{)ti()n  of  light.  Jan.  7,  1877.  Small  ciliarj^  stajjliylomata 
have    been    developing   themselves    during    the  last    few  days. 
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13.  The  ciliary  staphylomata  have  become  much  larger, 
especially  above :  two  of  them  pricked  with  fine  needles. 
Feb.  8.  The  upper  staphylomata  are  now  larger  than  the 
cornea:  the  latter  is  much  smaller  than  before.  They  have 
been  repeatedly  pricked  lately.  Pain  not  severe,  and  now  only 
occasional.     Doubtful  perception  of  light.     Discharged. 

March  2,  1877.  Re-admitted.  The  eye  has  been  painful  for 
the  last  week.  Globe  enlarged  and  much  deformed  by  irregular 
ciliary  staphylomata.  No  perception  of  light.  —  T.  1.  d.  Left 
excised  at  his  own  request.     14.     Discharged. 

Pathological  Examination. — Right  eye  : — globe  somewhat  en- 
larged, measuring  26  o  mm.  antero-posteriorly,  27  mm.  laterally, 
and  26  mm.  vertically.  T.  +,  Cornea  clear.  Iris  greenish.  No 
anterior  chamber.  At  the  lower  inner  sclero-comeal  junction  is  a 
bulging,  formed  by  a  tough  protrusion  of  thickened  iris  covered 
with  lymph.  Equatorial  Section : — Retina  detached  and  con- 
tracted, with  numerous  blood-clots  firmly  adherent  to  its  outer 
surface.  Choroid  in  situ ;  the  space  between  it  and  the 
retina  is  filled  with  dark  red  liquid  blood.  This  subretinal 
space  is  traversed  by  a  long  firm  band  of  tough  lymph,  pointed 
above  whei^e  it  adheres  to  the  choroid  and  sclerotic  at  upper 
part  of  globe,  and  thicker  below  where  it  springs  from  the 
upper  part  of  the  partially  contracted  retina.  The  upper  part 
of  the  retinal  cavity  is  occupied  by  firm,  translucent,  compara- 
tively unaltered  vitreous.  The  rest  of  this  cavity  is  filled  by 
a  deep-yellow  purulent  mass  in  the  lower  part  of  which  (or 
just  behind  the  ciliary  processes)  a  long  scale  of  metal  is 
embedded.  The  choroid  appears  normal ;  sclerotic  slightly 
thickened.  Lens  absent.  An  antero-posterior  section  of  the 
anterior  half  shows  the  ciliary  body  enormously  thickened, 
tough  and  greyish  translucent  with  an  irregularly  scattered  line 
of  pigment  bearing  on  its  inner  surface  a  greyish-yellow 
purulent  substance  like  that  enclosing  the  foreign  body  a 
little  further  back. 

Left  eye  : — Globe  measures  27  mm.  in  its  antero-posterior, 
24  mm.  in  its  lateral,  and  23  mm.  in  its  vertical  diameter.  —  T.  1. 
The  cornea  is  embraced  in  its  upper  inner  two-thirds  by  a  long 
narrow  staphyloma,  greyish  in  colour  and  slightly  soft. 
Cornea  itself  is  rather  small,  with  translucent  centre,  through 
which  the  outline  of  the  pupil  is  dimly  visible;  its  margin  is 
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hazy  with  ramifying  blood-vessels.  Except  at  the  staphyloma 
the  sclero-corneal  junction  is  very  much  depressed  as  if  tied  in. 
Viti^eous  entirely  absent,  and  its  place  occupied  by  serous  fluid. 
Choroid  tough,  grey,  gelatinous  and  enormously  thickened 
(from  2  to  2' 75  mm.)  :  it  is  lined  by  a  thick,  irregular,  not 
veiy  black  pigment  layer.  Inside  the  cavity  of  the  choroid  the 
retina  is  lying  in  close  contact  with  it  upwards,  inwards,  and 
downwards,  but  is  disposed  in  loose  folds  on  the  outer  side. 

Case  II. — Old  Penetrating  Woxind  of  Globe.  Recent  Pain  and 
Inflammation  followed  by  Sympathetic  Inflammation  about  two 
months  later.  Excision  of  Wounded  Eye  fourteen  days  after 
Appearance  of  Sympathetic  Inflammation.  Iridectomy  a  few 
days  later.     Destructive  Inflammation. 

Allen  D.,  set.  23.     Admitted  Feb.  3,  1877. 

Biffht  eye  injured  three  and  a  half  years  ago :  penetrating 
wound  of  cornea  from  piece  of  iron  about  the  size  of  a  hazel  nut. 
A  fortnight  later  he  lost  the  sight  of  this  eye  entirely,  but  it 
remained  quiet  till  eleven  weeks  ago,  when  it  became  red  and 
painful.  There  is  now  a  small  central  leucoma  in  cornea  with 
blood-vessels  running  up  to  it.  Iris  indistinct  and  very  dark. 
Pupillary  area  opaque.  There  is  a  small  dark  staphyloma  in  the 
sclerotic  just  outside  the  corneal  margin,  slightly  to  the  inner 
side  of  the  median  line  below. 

Left  eye  first  felt  an  uneasiness  fourteen  days  ago.  Since 
then  there  has  been  dimness  and  much  pain.  Thei'e  is  now 
iritis  with  considerable  ciliary  injection  and  photophobia. 
Pupil  irregular  from  posterior  synechias. 

Right  excised.  (No  foreign  body  found.)  Treatment. — 
Quinine,  mercurial  inunction  to  slight  salivation.  Heurteloup's 
leech  to  temple  when  pain  severe.  Gutt.-  Atrop.  gr.  4  ad  1  oz. 
frequently.  14.  Pain  continues  to  be  severe,  -f-  T.  2.  Iridec- 
tomy done  down  and  in.  15.  Pain  relieved.  19.  Anterior 
chamber  reformed.  Aqueous  clearer.  No  pain.  T.n.  Slight 
tendency  to  bulging  at  site  of  iridectomy.  25.  Has  had  pain 
for  the  last  two  days,  especially  severe  at  night.  26.  Anterior 
chamber  gone.  More  ciliary  bulging,  less  pain.  The  ciliary 
bulging  continued  to  increase  with  little  pain  until  March  23, 
when  he  was  discharged  with  doubtful  bare  pei-ception  of  light. 
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Feb.  26,  1878,   he   writes  to  say  that  his  eye  feels  strong, 
but  that  he  can  only  distinguish  light  from  darkness. 

Pathological  ExaminaHon- — T.  slightly  — .  Cornea  flattened. 
Globe  of  normal  size  except  that  its  antero-posterior  diameter  is 
diminished.  Staphyloma  in  lower  inner  equatorial  region  and 
another  smaller  one  to  the  inner  side  and  6  mm.  in  front  of  the 
optic  disc.  Vitreous  shrunken  to  about  one-fourth  its  normal 
size,  taking  the  retina  with  it.  The  posterior  part  of  the  retina 
is  tubular,  the  lower  border  of  the  tube  being  connected  with 
the  choroid  below  by  tough,  translucent,  stretched  tissue, 
apparently  fibrous  in  structure.  In  the  equatorial  region  the 
retina  is  closely  adherent  to  the  choroid  at  certain  points, 
between  which  are  intervals  where  it  is  detached  and  shrunken 
into  folds,  giving  it  a  sacculated  appearance  on  section.  The 
retina  evidently  exercises  considerable  traction  on  the  choroid 
and  sclerotic  where  these  adhesions  exist ;  this  is  seen  especially 
at  the  optic  nerve  entrance,  which  is  dra^vn  well  forward  and 
the  adjacent  choroid  much  thickened  (possibly  by  the  mechanical 
traction).  Fi'om  this  point  tbe  choroid  thins  off  gradually  in 
front  till  it  is  of  about  normal  thickness  near  the  equator ;  at 
the  staphylomata,  however,  it  is  very  thin.  The  anterior 
surface  of  the  iris  is  covered  with  a  closely  applied  layer  of 
greyish,  semi-translucent  lympb,  wbich  is  closely  adherent  to  the 
posterior  corneal  surface.  The  posterior  surface  of  the  iris 
adheres  to  the  remains  of  the  shrunken  lens-capsule.  Blood- 
clots  are  found  in  the  anterior  and  posterior  parts  of  the  retinal 
cavity.  The  vitreous  is  represented  by  a  small  quantity  of 
opaque  tough  tissue.  On  the  ciliary  processes  and  extending  to 
their  apices  is  a  layer  of  hard  substance  that  cuts  like  cartilage. 
The  pigment  epithelium  lining  the  choroid  is  dark  and  some- 
what irregular.  At  the  staphylomatous  bulging  a  thin 
greyish  layer  is  found  on  their  internal  surface,  and  at  these 
points  the  choroid  is  very  closely  adherent  to  the  sclerotic. 
Dr.  Brailey  remarks : — "  There  has  been  irido-cyclitis  with 
development  of  fibrous  tissue  in  the  anterior  part  of  the 
vitreous  cavity ;  also  some  spots  of  choroiditis  and  adhesion  of 
these  to  retina.  Some  spots  appai"ently  of  old  inflammation 
where  choroid  and  sclerotic  have  passed  into  atrophy,  and  are 
closely  adherent.  Great  ti-action  on  posterior  part  of  globe. 
No  foreign  body." 

VOL.  XI.  G 
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Case  III. — Lost  Inflamed  Eye  foUowedby  Sympathetic  Inflamma- 
tion. Excision  six  iveehs  later.  Destructive  Iritis  in  Sympa- 
thising Eye. 

Henry  C,  set.  34.     Admitted  April  28,  1877. 

Left  eye  lost  "  from  being  poisoned  by  the  bite  of  a  grey  fly 
like  a  mosquito,  but  larger,"  in  the  Island  of  Ceylon  about  six 
months  ago.  This  eye  was  excised  elsewhere  about  six  weeks 
ago. 

Bight  eye.  About  three  months  ago  he  noticed  dimness  in 
this  eye.  The  sight  gradually  grew  worse  without  pain  for 
about  three  weeks,  but  then  it  became  painful.  The  vision  was 
as  bad  as  it  is  now  before  removal  of  left.  Now  the  iris  is 
bulged  forward,  thick  and  very  vascular.  Pupil  closed.  Bare 
light  perception.  T.n.  Occasional  pain.  Ordered  belladonna 
fomentation,  Gutt.  Atrop.  gr.  4  ad  1  oz.,  and  quinine  inter- 
nally. 

He  states  that  about  two  days  after  the  fly-bite  he  lost  the 
use  of  the  corresponding  (left)  side  of  his  face,  and  deafness 
began  in  the  left  ear.  He  is  now  veiy  deaf ;  can  just  hear  the 
watch  on  contact  in  the  right  and  not  at  all  in  the  left  ear. 
Tuning  fork  heard  indistinctly  on  both  sides.  Membranes  look 
slightly  thick  bat  are  otherwise  normal.* 

May  17.  He  thinks  his  sight  is  better.  Advised  to  return 
in  about  a  year;  sooner  if  in  much  pain.     Discharged. 

Case  IV. — Old  Lost  Glohe  from  Ferf orating  Ulcer.  Sympathetic 
Inflammation  about  thirty-nine  years  later.  Excision.  Im- 
provement. 

James  C,  eet.  39.     Admitted  June  13,  1877. 

Left  eye  lost  from  ulceration  shortly  after  birth,  probably 
ophthalmia  neonatorum.  Old  perforation  with  extensive 
anterior  .synechia  now  bulging  considcrabl}-.  T.n.  Bare  per- 
ception of  light. 

Might  eye  has  occasionally  seen  inuscas  for  some  months  past. 

•  The  entire  seventh  ncrre  sooiiis  to  liuvebecn  aftVelcd,  botli  jiortio  dura 
nnd  portio  mollis.  May  the  dinfne.*s  he  due  to  post  svinpnthelio  inlhumiui- 
lion  of  the  middle  or  internnl  enr?  Or  is  there  any  connection  between  the 
iirieclion  of  either  seventli  nr'r»e  nnd  the  inlhimmiilion  of  the  injured  eye? 
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Has  now  iritis  of  about  eight  days'  duration  ;  posterior  synechia 
below  ;  pupil  sluggish.  Anterior  chamber  deep.  T.n.  Slight 
pain  and  dimness. 

Jjejt    excised.      Mercurial    inunction    and    strong    atropine 
drops.     15.    Pupil  now  well  dilated;    posterior   synechia   has 

given    Avay.       July    18.    V  =  -—    not    improved    by   spherical 

glasses.  Eye  looks  quiet.  To  continue  atropine.  Discharged. 
Re-admitted  Sept.  l-i.  Complains  of  pain  down  the  nose 
and  at  inner  canthus  on  right  side.  Slight  swelling  of  upper 
lid  at  inner  canthus.  Conjunctiva  injected.  Ordered  atropine 
drops  to  eye,  and  iodide  of  potassium  and  chloral  hydrate  in 
mixture.     A  few  days  later  pupil  was  widely  dilated.     Anterioi- 

chamber  large  and  deep.  Y  =  ,.^^  about,  better  in  morning  and 
worse  as  the  day  goes  on.     Atropine  now  discontinued.     24. 

V  =   —  Hm  —  =  — ■  (letters).     Eye  feels  easier.     Dischargfed. 
40  36        20  ^  ^         -^  ° 

Examined  on  Feb.  27,  1878.     Lids  still  swollen  and  irritable. 

Much  mistiness  and  lacrimation   at  times,  worse  in  gas-light. 

Occasional   pain  in  the  eyelids  and  at  inner  canthus,  also  over 

the  orbit  and    in  the  temple.       Subconjunctival  vessels  large. 

Ciliary  injection.     Numerous  minute  dots  on  posterior  surface 

of  cornea.     Pupil   active.     T.n.     Sight  still  weak;    occasional 

attacks  of  dimness  lasting  for  some  time.     Media  hazy.     Optic 

20      .  1         20 

disc  rather  injected.     V  =  —  fairly,     Hm  —   =  —  partly, 

oO  oU        ZO 

Pathological  Examiiutiion. — Antero-posterior  and  lateral  dia- 
meters slightly  increased,  Viti-eous  fluid.  Retina  and  choroid 
in  situ.  Optic  disc  deeply  cupped,  its  blood-vessels  small ;  it  is 
surrounded  by  a  ring  of  atrophy,  much  wider  down  and  out. 
The  iris  appeai^s  as  a  black  layer  on  the  posterior  surface  of  the 
cornea,  and  is  stretched  and  greatly  thinned.  A  scale  attached 
to  the  middle  of  the  iris  probably  represents  the  remains  of  the 
lens,  and  towards  this  the  apices  of  the  ciliary  processes  are 
greatly  stretched  and  elongated. 
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Case  V. — Operation  on  Lost  Globe.  Severe  Sympathetic  Oph- 
thalmitis about  ten  weehs  later.  Excision  of  Exciting  Eye 
fourteen  days  after  Sympathetic  Symptoms.  Iridectomy 
Attempted  two  months  later,  and  Lens  Extracted  after  other 
tivo  months.     L-idutomy  eight  months  later.     Result  Bad. 

Emily  G.,  aet.  15.  Admitted  Jan.  11,  1877. 

Right  eye.  Dense  leucoma  of  cornea.  Bare  perception  of 
light.     Result  of  ophthalmia  neonatorum. 

Left  eye  perfectly  sound. 

Right.  12.  Part  of  surface  of  leucoma  sliced  off  from  outer 
and  upper  periphery  and  from  near  centre  with  a  bent  broad 
needle.  Central  disc  of  corneal  tissue  removed  by  trephine  and 
shrunken  remains  of  lens  removed  through  the  opening : 
vitreous  presenting.  13.  R.  E.  no  pain.  Has  perception  of 
light.  14.  There  is  now  an  opaque  white  film  forming  over 
trephined  area.  16.  R.  E.  —  T.  1.  The  opening  in  cornea  filled 
with  soft  opaque  substance  of  new  formation.  No  irritation. 
18.  —  T.  1.  The  newly-formed  substance  now  projects.  Feb.  8. 
Discharged. 

Re-admitted  June  8.  R.  E.  Glo]:>e  now  considerably  shrunken, 
with  large  vessels  running  down  in  a  leash  to  the  trephined  spot. 
It  has  been  painful  since  last  visit.  L.  E.  about  fourteen  days 
ago  this  eye  became  painful,  and  the  sight  dim.  Pupil  small ; 
many  posterior  sytiechite  ;  dilates  irregularly  under  atropine. 
Iris  velvety.  Marked  ciliary  injection,  -f  T.  1  ?  R.  E.  ex- 
cised. Ordered  strong  atropine  drops,  and  dark  bandage. 
18i  Much  in  statu  quo ;  she  says  sight  is  more  dim. 
29.  Lesn  injection  and  less  pain  for  last  few  days.     Discharged. 

Re-admitted  Aug.  21.  The  eye  began  to  be  painful  again 
about  fourteen  days  ago.  Cornea  hazy  ;  slight  ciliary  injec- 
tion;  iris  velvety;  pupil  irregular.  +  T.  2.  Ordered  Gutt. 
Atrop.  and  dark  shade.  22.  Iridectomy  attempted  upwards, 
no  iris  could  be  obtained  either  with  blunt  hook  or  forceps. 
2G.  A  little  blood  in  anterior  chamber.  Sept.  2.  Slight  pain 
last  niglit.  lilood  now  absorbed.  12.  T.n.  No  pain.  Counts 
fingers  barely  at  one  foot.  Pupil  occluded  and  excluded. 
Iris  bulging  forwards  making  a.  c.  very  .shallow.  Sight  rather 
better  than  on  admi.'^.sion  :  "  the  thick  fog  has  nearly  gone 
asvay."      'I'd  luivc  d;nk  ghisscs.      Discharged. 
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Re-admitted  Oct.  12.  Cornea  looks  small.  Pupil  closed, 
immovable  under  atropine.  Iris  bulged  forwards.  No  a.  c 
Bare  perception  of  light.  +  T.  1  ?  18.  Has  had  occasional 
shooting  pain  over  top  of  eyeball,  relieved  temporarily  by 
Heurteloap's  leech.  23.  Linear  corneal  incision  above;  iris 
snipped  at  either  extremity  with  Wecker's  scissors.  Lens 
removed  nearly  entire.  The  iridectomy  was  then  easily  com- 
pleted. 27.  Eye  watery  with  occasional  pain.  Nov.  4.  No 
pain  now.  Lymph  gradiially  filling  coloboma.  Bare  perception 
of  light.  7.  Pupil  and  coloboma  nearly  filled  with  lymph. 
12.  T  full.  Slight  aching  pain.  13.  A  little  efi'usion  of  blood 
in  pupil.  Globe  very  tender  to  touch.  T.n  or  slightly  — .  23. 
Much  pain  occasionally  in  right  orbit.  Had  slight  aching  in 
left  eye  yesterday.  26.  Eye  was  again  painful  at  intervals 
during  yesterday  ;  better  to-day.  Dec.  6.  Complains  of  pain 
shooting  between  the  two  orbits,  relieved  by  warm  bathing. 
10.  Coloboma  full  of  lymph,  partially  vascular.  T.n.  Iris  in 
contact  with  cornea.  Bare  light  perception.  Large  vessels  run 
down  through  cicatrix  into  anterior  chamber.  No  pain.  Iris 
vascular.     Discharged. 

Re-admitted  June  14,  1878.  Eye  is  quieter  now,  and  the 
sclerotic  conjunctiva  is  of  normal  vascularity  except  above, 
where  conjunctival  vessels  ran  into  the  corneal  cicatrix,  and 
form  a  vascular  plexus  on  organised  lymph  in  the  pupil.  Globe 
somewhat  shrunken.  —  T.  2.  Anterior  chamber  absent  or 
very  shallow.  V  =:  bare  perception  of  light,  Since  last 
discharge  she  has  had  occasional  pain  in  the  eye,  occurring 
every  few  days  and  lasting  for  about  a  day ;  it  is  relieved  by 
warm  bathing.  She  has  had  headache,  pain  shooting  from 
the  vertex  to  across  the  forehead  or  vice  versa,  June  18.  Iri- 
dotomy  from  inner  side.  No  gaping  occurred,  A  little  iris 
pulled  out  piecemeal  by  forceps  after  repeated  trials.  28.  V  as 
before.  July  17.  V  unchanged.  No  appreciable  pupil  remains 
from  the  operation.     Discharged. 

Pathological  Examination. — On  equatorial  section  the  retina  is 
soft,  wrinkled,  and  lies  loosely  in  position,  and  a  yellow  serous 
fluid  escapes  from  its  cavity.  The  ciliary  processes  are  much 
thickened,  and  are  entirely  covered  with  a  greyish-white,  tough 
layer.  The  choroid  is  thickened  over  a  considerable  part  of  the 
outer  wall,  and  possibly  slightly  so  over  the  rest  of  the  globe. 
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The  iris  is  somewliat  thickened  and  is  closely  adherent  to  the 
cornea ;  the  pigment  of  its  posterior  surface  is  irregularly 
scattered  and  bears  a  fibrous  layer  on  its  posterior  aspect. 

Case  YI. — Rupture  of  Ciliary  Region  from  Blow.      SympatJietic 
Ophthalmitis  five  weeJis  later.     Excision.     Partial  Recovery. 

James  F.,  set.  58.  Admitted  March  13,  1877. 

Left  eye.   Globe  ruptured  three  weeks  ago  by  blow  from  a 

cow's  horn.     Lens  dislocated  beneath  conjunctiva  in  upper  inner 

ciliary  region.     Margin  of  iris  detached  at  outer  side.     Blood  in 

anterior  chamber.     Ordered  Heurteloup's  leech  and  belladonna. 

30.  Severe  pain  last  night  preventing  sleep.     31.  No  pain  now. 

April  2.-  Right  eye.  Injected.     Sight  misty.    No  pain.    April  3. 

Ei'^/)^.  Pupil  inactive.    Ciliary  injection.    Posterior  synechia  seen 

20 
under  atropine.     V  =  — ry .    Jaeger  20  at    10".     Left    excised. 

Strong  atropine  drops  to   right.     April  27.    Sight  has  slowly 

improved,    and    the    synechife    have    all    yielded    except    one. 

Discharged. 

Examined     on     Feb.    22,    1878.     Slight     ciliary    redness. 

Posterior  synechia  beloAv.     Stellate  opacity  in  middle  of  anterior 

capsule  ?  lymph.       T.n.     Has  occasional  severe  pain   in    inner 

20  T3-   1    _  20 
Bupra-orbital   region.    Y  =  ^  -ti  o?v Fa'  ^^^    with    reading 

glasses  he  reads  Jaeger  6. 

Pathological  Examination. — There  is  a  swelling  with  thickened 
conjunctiva  over  it  at  the  upper  and  inner  side  of  the  cornea,  the 
margin  of  which  it  just  overlaps.  The  iris  is  detached  at  its  ciliary 
margin  furthest  removed  from  the  seat  of  rupture.  The  anterior 
phamber  is  deep  with  some  hy^ihtema.  Tiiere  is  a  large  arcus 
senilis  especially  below.  T.  slightly  — .  Iris  greenish  in  colour 
and  velvety,  but  not  dull.  The  swelling  consists  of  lens, 
apparently  in  it.s  papsule,  beneath  thickened  conjunctiva.  It 
esca])C(l  through  a  rupture  exactly  at  the  sclero-corncal  junction, 
but  the  opening  now  appears  to  be  closed  with  tissue  not  unlike 
the  thickened  conjunctiva  over  the  lens.  The  iris  has  a  greyish 
exudation  on  its  posterior  surface.  The  ciliary  body  and 
anterior  j)art  of  the  choroid  is  thickened  all  round,  and  there 
are  remains  of  blood  between  it  and  the  ."^cUiotic. 
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Case  VII. — Cataract  Extraction  {Graefe)  with  Entanglement  of 
Iris  in  Cicatrix.  Destructive  Syrtipathetic  Inflamination  about 
four  months  later.     Excision  of  Both  Eyes. 

Charlotte  C,  tet.  57.     Admitted  April  19,  1877. 
Left  eye.     Cataract  extraction  (Graefe)  here  in  March,  1876  ; 
iris  entangled  in  wound  at  operation,  and  remained  adherent  to 

cicatrix.     On  discharge  then  V  c  -f-  3"  =  -^ ;  c  +  2"  =  J.  10. 

/O 

After  going  home  she  "  caught  cold,"  and  the  eye  inflamed. 

Shortly  afterwards    (in  August,   1876)   the  right  eye  became 

inflamed.     The  condition  now  is  : — 

Left.  Cornea  semi-opaque  all  over ;  a,  c.  very  shallow ; 
pupil  drawn  upwards  and  quite  closed  ;  iris  velvety.  —  T.  3. 
No  perception  of  light. 

Right  eye.  Cornea  slightly  opaque ;  a.  c.  very  shallow ; 
pupil  closed;  iris  velvety  and  vascular.  —  T.  1.  No  perception 
of  light. 

She  has  still  pain  in  both  occasionally,  worse  in  right. 

27.  There  have  been  several  severe  attacks  of  pain  in  and 
around  the  right  orbit ;  right  excised.  May  8.  The  left  eye 
has  been  painful  for  the  last  week ;  excised  to-day.  Discharged 
May  17. 

This  case  is  given  by  Mr.  Morton  in  Reports,  Vol.  IX,  p.  337. 
The  increased  tension  there  noted  was  present  in  July,  1876. 
By  some  mistake  the  right  eye  is  mentioned  as  having  been  then 
excised. 

Pathological  .Examination.  —  Eight  eye.  (jrlobe  slightly 
shrunken ;  cornea  small,  especially  in  vertical  diameter.  Equa- 
torial section.  Vitreous  absent,  and  replaced  by  a  thin,  yellowish 
fluid;  retina  loosely  in  situ.  There  are  numerous  plates  of  choles- 
terin  in  the  retina  and  between  it  and  the  choroid.  Lens  small 
and  in  situ,  adherent  to  posterior  surface  of  iris  ;  the  latter  is 
greatly  thickened  and  in  contact  with,  but  not  adherent  to 
the  cornea.  The  ciliary  body  is  considerably  thickened  ;  this 
thickening  extends  7  mm.  backw'ards  into  the  choroid,  becoming 
less  gradually  up  to  this  point. 

Left  eye.  Globe  rather  small  (but  less  so  than  right)  and 
squared.       T.    —  .       Cornea    of     normal    transverse    diameter 
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(11"5  mm.),  but  only  8'75  mm.  in  vertical  :  it  is  clear.  Iris  is 
situated  close  to  posterior  aspect  of  cornea ;  its  front  surface 
appears  very  finely  honeycombed,  with,  close,  whitish -yellow 
deposit  on  it.  Pupil  not  visible,  ?  drawn  up  or  closed.  Equa- 
torial section  : — Retina  has  umbrella-shaped  detachment,  soft, 
and  greyish-white.  Its  posterior  part  is  cord-like ;  its  an- 
terior part  is  semi-contracted — nothing  noted  in  its  cavity. 
Between  retina  and  choroid  are  abundant  cbolesterin  crystals. 
Choroid  in  situ,  of  a  light  buff  coloui',  finely  mottled  with  pale- 
brown  pigment  dots  formed  by  enlarged  and  altered  epithelium 
cells.  Vertical  secticm  of  anterior  half  of  globe  : — Iris  is  appa- 
rently considerably  thickened  ;  it  is  adherent  to  the  cornea, 
greyish  in  colour,  and  slightly  gelatinous-looking  on  section. 
The  ciliary  body  is  also  tiiickened,  but  this  condition  does  not 
appear  to  extend  into  the  choroid. 

Case  VIII. — Cataract  Extraction  folloiced  by  Iritis,  Secondary 
Operation  two  months  later.  Severe  Sympathetic  Inflamma- 
tion about  ten  weeks  after  Extraction.  Excision  of  Sympa- 
thising and  Retention  of  Useful  Vision  in  Exciting  Eye. 

William  G.,  set.  62.     Admitted  May  31,  1877. 

Left  eye.  Modified  Graefe  extraction  here  last  3*Iarch  ;  lens 
enme  away  well.  Considerable  infiltration  of  edges  of  wound 
followed  ;  healing  slow,  with  iritis.  There  is  now  thick  opaque 
membrane  in  the  pupil,  which  is  somewhat  drawn  up.  An 
incision  made  to^da}'  from  below  with  a  broad  needle,  prepara- 
tory to  an  iridectomy.  The  needle  cut  a  small  hole  in  the  lower 
pait  of  the  opaque  roembrane,  which  gaped  from  bulging  for- 
ward of  a  bead  of  vitreous,  forming  a  good  rouiid  pupil :  it  was 
therefore  left  till  the  visual  result  should  be  ascertained. 
June  2.     V  not  improved  by  operation.     Discharged  June  11. 

Re-admitted  June  28.  Shortly  after  going  home  the  right  eye 
became  red  and  painful,  and  has  continued  so  ever  since.  There  is 
now  much  ciliary  and  sclerotic  injection.  Pupil  very  irregular 
under  atropine  ;  many  posterior  synechia?.  In  gi-eat  pain  some- 
times. Left  eye.  Sight  more  dim  for  last  day  or  two.  No  acute  in- 
flammation. Ordered  hot  belladonna  fomentation,  Gutt.  Atrop., 
mercurial  inunction,  Heurtcloup  to  temple,  and  quinine  inter- 
nally.    The  severe  attacks  of  pain  continued,  occurring  at  inter- 
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vals  of  about  a  week,  and  worse  dviring  the  night ;  generally 
relieved  by  Henrteloup.  Had  one  very  severe  attack  of  pain 
lasting  several  days,  not  relieved  during  that  time  l)y  any  treat- 
ment. August  26.  Slight  salivation  ;  no  material  improvement 
in  eye.  September  3.  Much  pain  in  right  ear  and  in  vertex. 
13.  Excision  of  right  advised.  17.  Continued  pain  in  eye  and 
head.  Right.  Iridectomy  attempted  downwards;  only  a  small 
piece  from  pnpillary  margin  obtained.  20.  Pain  has  been  more 
severe  since  opei-ation.  Right  excised.  28.  Left  Y  c  -\-  2^"  := 
J.  20  at  5".     Discharged. 

Re-admitted  May  29,  1878.  Left  eye.  Slight  conjunctival 
and  tinge  of  ciliary  injection;  no  pain  nor  tenderness.  T.n. 
Pupil  as  before.  30.  Iridectomy  down  and  in  ;  good  coloboma 
left ;  slight  bleeding.  June  4.  Small  clear  space  near  outer 
periphery    of    coloboma;    remainder    covered    by    membrane. 

Yc  +  of"  =  ^—  barely,  not  improved  by  cylinders;  c  +  2^' 

spells  J.  16,  slowly.     Discharged  June  6. 

Pathological  Examination. — T.  — .  Globe  of  normal  size,  and 
sclerotic  of  about  average  thickness ;  no  anterior  chamber.  There 
is  an  artificial  coloboma  below,  partly  filled  with  loose  pink  lymph. 
Equatorial  section.  The  place  of  the  vitreous  is  occupied  by  a 
thin  yellowish  fluid.  Retina  and  choroid  in  situ.  Optic  disc 
slightly  hazy  and  its  blood-vessels  small.  The  lens  is  cata- 
ractous,  and  is  almost  concealed  from  behind  by  a  white,  semi- 
opaque,  rather  pearly-looking  layer  of  lymph,  thinner  near  the 
lens  periphery;  but  in  this  latter  situation  there  are  some  more 
or  less  isolated  whiter  nodules  of  the  same  character.  The 
ciliary  processes,  especially  their  anterior  parts,  are  covered 
with  dirty  whitish-grey,  rather  flocculent  lymph.  This  latter 
forms  a  well-defined  layer  to  the  outer  side,  but  extends  inwards 
for  some  distance  into  the  vitreous  as  threads  or  fibres  between 
ciliary  processes  and  lens.  Posterior  to  the  ciliary  processes  is 
an  irregular  band  without  pigment ;  the  rest  of  the  choroid  is 
about  normal.  The  centre  of  the  lens  is  yellowish  and  firm,  its 
margin  clear  and  soft.  The  iris  is  adherent  to  the  lens  below, 
but  seems  free  elsewhere. 
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Case  IX. — Wound  in  Ciliary  Region,  followed  hy  Destructive 
Sympathetic  Inflammation,  commencing  about  ten  weeJcs  after 
Injury.      Ultimate  Recovery  of  Useful  Vision  in  Wounded  Eye. 

William  L.,  set.  11.     Admitted  February  26,  1*877. 

Eight  eye.  Wounded  by  a  sliai'p  piece  of  slieet  tin,  in  the 
middle  of  last  December.  There  is  now  a  horizontal  linear 
cicatrix  passing  through  the  outer  third  of  the  cornea  into  the 
ciliary  region.     It  has  not  been  painful. 

Left  eye.  Dimness  of  sight  and  pain  commenced  four  days 
ago.  Cornea  is  hazy,  with  ciliary  injection  below  ;  no  synechias ; 
vitreous  seems  clear.  Ordered  Gutt.  Atrop.,  Heurteloup,  quinine, 
dark  shade. 

March  12.  Left.     Cornea  more  steamy  ;  pupil  widely  dilated  ; 

no   pain.     April  19.    Left.     Well    marked   keratitis  punctata; 

pupil   widely  dilated  ;  eye   continues    irritable.     Y  c  +  10"  = 

Jaeger  6  (letters).     Eight  reads  Jaeger  20.     Pupil  covered  by 

thin  membrane,  and  does  not   dilate  with   atropine.     Fundus 

barely  illuminated  ;  no  details  ascertained.     There  is  a  track  of 

opacity  behind   iris,  at  seat  of  wound.     May  21.  No  pain  in 

either  ;  says  he  sees  better.     Eight  eye  reads  Jaeger  16  ;  left  eye 

reads  Jaeger  19,  barely.     The  increased  defect  in  the  left  is  due 

to  an  increased  opacity  of  Descemet's  membrane ;  iris  swollen. 

Eight  eye.     Cornea  quite  clear ;  ciliary  region  still  slightly  con- 

20 
gested.     June  11.    Eight  Y  =  — -,  and  reads  small  words  of 

Jaeo-er  4.     Left   reads   Jaeger    16,    and   letters   in    Jaeger    14. 
Discharged. 

Examined  on  Aug.  13.     Eight  V  =  -— ,  and  small  words  of 

Jaeger  1.     Left  can  barely  distinguish  large  objects ;    cannot 
count  fingers. 

Examined  on  Jan.  3,  1878.  Eight  eye.  No  pain.  T.n. 
Opacity  in  lens  ?  traumatic.  Reads  Jaeger  2,  slowly,  and  some 
words  of  Jaeger  1,  Left  eye  has  sometimes  stabbing  pain. 
+  T.  lo-  Coinea  hazy.  Ciliary  region  much  injected  and 
bulging.     V  =  bare  perception  of  light. 


I 
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Case  X. — Peripheral  Corneal  Wound.  Sympathetic  Inflammation 
about  three  months  later.  Useful  vision  retained  in  each,  better 
in  the  Injured  Eye. 

James  T.,  ^t.  15.     Admitted  Nov.  25,  1876. 

Right  eye.  Old  penetrating  wound  of  cornea  from  blow 
with  a  hard  piece  of  mortar  six  months  ago.  Cicatrix  at  upper 
inner  corneal  periphery,  with  anterior  synechia;  no  pain. 
Keratitis  punctata.     T.n.     V  =■  fingers  at  4  feet. 

Left  eye.  Sight  began  to  grow  dim  about  three  months  ago. 
Keratitis  punctata.  Over  the  entire  posterior  surface  of  the 
cornea  are  small  grey  punctiform  opacities,  decreasing  in  size 
and  number  above.  T.n.  Y  =  fingers  at  15  inches.  Ordered 
gutt.  atrop.,  iodide  of  potassium  and  mercurial  vapour-bath. 
Dec.  7.  Improving  slowly ;  slight  salivation.  Left  counts  fingers 
at  18  inches.  9.  Left  counts  fingers  at  5  feet.  12.  Left  counts 
fingers  at  6  feet.  Bight  counts  fingers  at  9  feet.  Discharged 
Dec.  23. 

Examined  Feb.  25,  1878.  Bight  had  iridectomy  done  up- 
wards elsewhere  one  month  ago ;  slight  bulging  at  recent  scar. 
T.n.  Posterior  synechia.  V  =  fingers  at  7  feet.  Left  T.n., 
or  +  T.  1  ?  Pupil  excluded  and  occluded.  Counts  fingers  at 
5  feet.     There  is  much  organised  lymph  in  both  pupils. 

Case  XI. — Iridectomy  for  Glaucoma,  folloived  by  Mild  Sympa- 
thetic Inflammation  three  months  later.  Excision.  Good 
Result, 

Samuel  W.,  50.     Admitted  August  13,  1877. 

Bight  eye.  Iridectomy  was  done  here  fourteen  weeks  ago 
for  glaucoma.  At  that  time  there  was  commencing  ulceration 
at  the  upper  corneal  margin.  The  incision  was  made  down- 
wards, but  in  the  usual  manner;  the  iris  tore  readily,  and  part 
was  left  in  the  wound.  Since  then  the  ulceration  extended  over 
the  whole  cornea,  and  now  the  globe  is  injected,  but  not 
painful. 

Left  eye.  Sight  began  to  grow  dim  about  a  fortnight  ago. 
No  pain.     Well  marked  keratitis  punctata  (no  note  of  tension). 

Bight  es.ci'&edi.  Treatment. — Shade  and  dark  room  ;  no  atro- 
pine.    18.  Pupil  dilated  and  inactive.     29.  Pupil  rather  dilated. 
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but  moderately  active.    T.n.     Small  dots  of  lymph  at  margin  of 

20  . 

ins  and  on  anterior  lens  capsule.     V  =  ^-^  not  improved  by 

glasses;    -with  +  24"    reads    Jaeger    1     at    10".       Discharged 

Aug.  30. 

Examined  on  Feb.  25,  1875.     Still  small  punctate  deposits 

on   back  of  lower    part   of  cornea ;    pupil    fairly   active.     T.n. 

20 
V  =  —  almost  perfectly,  and  c.  +  24",  reads  Jaeger  1  at  10"  to 

12".  He  has  occasional  attacks  of  dimness  in  the  morning, 
lasting  for  some  hours ;  slight  haziness  of  the  margin  of  the 
optic  papilla.  His  manner  is  highly  agitated,  and  he  trembles 
much.     Smokes  2^  ounces  tobacco  weekly. 


Case  XII. — Injury  and  Fanophtliahnitis  of  One  Eye;  Excision 
six  loeeks  later.  Occurrence  of  Uather  Severe  Sympathetic 
Inflammation  a  few  days  after  Excision.  Vision  Imi^roved  hi/ 
Iridectomy.     Hemoval  of  Lens  with  had  Result. 

Frances  L.,  set.  59.     Admitted  December  11,  1876. 

Left  eye  injured  about  seven  years  ago  by  the  bursting  of  a 
ginger-beer  bottle.  Removed  six  weeks  after  injury.  Right 
eye.  Sympathetic  inflammation  commenced  some  days  after 
the  removal  of  the  left.  Tlie  old  notes  of  this  case  are,  shortly, 
as  follows : — "  Sept.  23,  1869.  Left.  Injury  by  bursting  of 
bottle ;  cornea  divided ;  panophthalmitis.  24.  Left.  Excised. 
28.  Discharged."  Re-admitted  "  Oct.  5,  1869.  Right  eye  was 
quite  well  at  time  of  excision  of  left.  Now  sympathetic  oph- 
thalmia ;  iris  indistinct ;  pupil  oval  horizontally,  irregular,  un- 
dilatable  ;  slight  pain  ;  vision  much  impaired.  T.n.  Anterior 
chamber  very  small.  Has  eczema  of  liead.  Ordered  atropine 
and  fot.  bellad.  10.  Much  improved ;  no  pain ;  pupil  more 
dilated,  and  iris  distinct.  16.  Vision  improved.  Discharged." 
Ro-admitted  "  Nov.  18,  1870.  Right  eye.  Sympathetic  irido- 
choroiditis  ;  pupil  occluded  ;  bare  perception  oflight.  +  T.  ] . 
23.  Iridcct<^)my ;  iris  very  friable,  only  a  small  piece  removed. 
28.  No  pain.  T.n.  Very  fair  coloboma.  Dec.  3.  Eye  quiet. 
Dischargcfl."  Re-admitted  "  May  5,  1873.  Iridectomy  done  sr> 
as  to  incrcaBc  the  size  of  the  old  coloboma.  Did  well  for  four 
days,  then  slight  attack  of  erysipe]a.s,  and  discharged." 
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On  examination  now  the  right  eye  counts  fingers  at 
14  inches.  +  T  ?  Surface  of  lens  covered  by  a  dense  mass  of 
uvea ;  at  one  or  two  points  where  this  is  absent  the  lens  looks 
opaque.  A  fine  needle  was  used  to  detach  the  wall  and  capsule 
all  round ;  then  a  small  incision  was  made  with  a  keratome,  and 
as  much  as  possible  of  the  capsule  removed  with  iris  forceps. 
The  lens  was  then  extracted;  it  was  partially  opaque  with  striae. 
14.  There  has  been  oedema  of  the  lid,  and  some  pain  in  the  eye. 
Using  belladonna  fomentation  and  daturiue  drops.  16.  Still  con- 
siderable oedema;  eyelids  and  cheek  erythematous  ;  eye  looking 
well.  Is  now  using  poppy  fomentation,  and  having  quinine  and 
iron  internally.  28.  —  T.  ?  Occasional  shooting  pain.  30.  Dis- 
charged. She  was  examined  on  Feb.  25,  1878.  Pupil  quite 
blocked  ;  iris  di'awn  up.  T.n.,  or  slightly  minus.  Bare  per- 
ception of  light.  Has  occasional  photopsise ;  lacrimation  on 
exposure. 

Case  XIII. — Penetrating  Wound  of  Glohe,  followed  by  Sympa- 
thetic Inflammation  three  weeks  later.  Excision  of  Injured 
Eye  five  days  after  commencement  of  the  Infavimation.  Result 
satisfactory. 

Louisa  P.,  set.  4.     Admitted  December  19,  1877. 

Twenty-six  days  ago  she  fell  on  a  fork,  one  prong  of  which 
penetrated  the  left  lower  eyelid  in  a  direction  upwards  and 
inwards,  and  entered  the  corresponding  eyeball.  She  had  great 
pain  in  this  eye  for  the  first  day ;  since  then  she  has  complained 
chiefly  of  pain  in  the  left  temple.  Five  days  ago  the  right  eye 
became  painful,  and  has  continued  so  ever  since,  with  occasional 
remissions.  Left  eye.  Just  outside  the  corneal  margin,  down 
and  in,  is  a  round  cicatrix  with  an  anterior  synechia  ;  thin  layer 
of  lymph  in  the  pupil  and  posterior  synechiee  ;  anterior  chamber 
shallow  below.  Right  eye.  Ciliary  injection  ;  slight  muddiness 
of  aqueous  fluid ;  iris  looks  woolly ;  pupil  irregular  from 
posterior  synechi^e.  Left  excised  on  admission.  Ordered 
atropine  drops  to  R.E.  six  times  daily;  dark  bandage.  On 
Jan.  9,  1878,  the  right  pupil  Avas  well  dilated.  Discharged. 
Examined  March  15,  1884.  The  right  eye  is  still  occasionally 
painful,  and  there  is  much  lacrimation.  There  is  also  sometimes 
pain  in  the  left  socket.     There  are  two  leucoinata  on  the  right 
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cornea,  near  the  centre ;  these  were  first  observed  about  four 
years  ago,  after  having  her  eye  inflamed.  Pupil  dilated  to 
medium  size  under  atropine,  and  covered  vv'ith  thin  layer  of 
organised  lymph.     T.n.     Spells  Jaeger  16  with  difficulty. 

Pathological  Examination. — No  anterior  chamber  below,  but 
elsewhere  it  is  of  its  usual  depth. ;  iris  flocculent ;  pupil  excluded  ; 
lens  cataractous.  Equatorial  section  : — Vitreous  shrunken  to  a 
small  yellowish-green  globular  mass  at  back  of  lens,  behind  which 
is  a  yellowish,  thin,  clear  fluid.  Retina  and  choi'oid  in  situ.  Optic 
disc  swollen,  blood-vessels  very  small,  margin  hazy  and  indis- 
tinct. Choroid  not  thickened  to  the  naked  eye,  but  it  contains 
some  clusters  of  inflammatory  cells  distributed  at  intervals  in 
its  middle  strata.  In  the  anterior  part  of  the  globular  vitreous 
is  a  yellowish-white  nodule  of  lymph,  close  in  front  of  which  is 
a  layer  of  dark  extravasated  blood,  and  close  to  this  again  is  the 
lens.  The  latter  is  clear,  except  at  track  of  wound  which  leads 
towards  the  lymph  in  vitreous.  Iris  adherent  to  wound,  and 
enormously  thickened  by  inflammatory  cells  in  its  stroma.  Simi- 
lar cells  are  found  among  and  behind  the  scattered  pigment 
granules  of  its  uvea.  Numerous  inflammatory  cells  in  connec- 
tive tissue  lining  the  ciliary  muscle  internally  and  in  the  anterior 
part  of  the  choroid. 

Case  XIV. — Penetrating  Wound  of  Globe  followed  by  Sym- 
jJathetic  Inflammation  about  three  mouths  later.  Result  un- 
favourable. 

Charles  F.,  5,  admitted  June  11,  1878. 

The  right  eye  wa.s  wounded  with  a  rather  blunt-pointed 
three-pronged  corn-rake  about  the  middle  of  last  August.  In 
the  middle  of  November  the  left  eye  was  noticed  to  be  red  and 
dim-sighted.  No  ])articular  pain  has  been  complained  of. 
Right  eye.  Large  cicatrix  at  corneal  margin  up  and  in.  Iris 
very  vascular  and  drawn  towards  cicatrix.  Cornea  nebulous. 
—  T.  2.  No  perception  of  light.  Left  eye.  Cornea  haz}-. 
Iris  vascular.  -|-  T.  2.  Bare  perception  of  light,  but  much 
photoj)hobia.  Ordered  atropine  drops  frequently.  Inunc- 
tion with  mercurial  ointment  to  slight  salivation.  June  26. 
Jn  statu  quo.  Discharged.  No  subsequent  account  could  be 
obtained. 
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Case  XV.—  Severe  Pain  in  an  old  Lost  Eye  folloiced  by  Sympa- 
thetic Injiamination  of  a  viost  Intractahle  Nature.  No  Benefit 
from  Excision  of  the  Exciting  Eye.  Operation  for  Secondari/ 
Glaticoma  followed  by  Relief  of  Tension,  but  no  Improvement 
of  Vision. 

Martha  C,  28.     Admitted  Jan.  14,  1878. 

The  left  eye  was  inflamed  after  measles  in  early  childhood, 

and  has  been  blind  ever  since.     About  seventeen  months  ago  it 

became  very  painful  for  the  first  time,  and  then  also  the  right 

eye  became  dim-sighted,  especially  in  the  evenings.     Thei'e  has 

been  no  pain  in  the  right,  and  lacrimation  only  on  getting  up 

and  going  to  bed. 

Left  eye.     Cornea  prominent,    with    large    nebula.       Ciliary 

injection   and   stretching.      Pupil    small   and   inactive.       Lens 

hazy.       +  T.  2.     Bare  perception  of  light.     Much   convergent 

strabismus.     Ri'jht  eye.     Pupil   eccentric   down  and  in.     Acts 

imperfectly  to  light.     V    not    tried    accurately    on   admission. 

15.  Left  excised.     19.  Right.     Pupil  bound  down.     One  or  two 

»                                           20              1 
minute     dots     on     Descemet  s     membrane.       V  =  •    Hm  

50  36" 

Jaeg.  1  at  8"  slowly.  Ordered  atropine  drops  four  times  daily. 
25.  Vision  unaltered.  Pupil  very  slightly  dilated ;  iris  bound 
down  at  pupillax'y  margin  v.'ith  lymph.  No  pain.  T.n.  Dis- 
charged Jan.  29. 

Re-admitted  May  28.  For  the  last  seven  days  there  has 
been  pain  in  the  right  eye  and  catarrhal  discharge.  Right. 
Lids  slightly  swollen.  Much  conjunctival  injection.  Pupil 
e.'ccluded.  Iris  bulged.  Anterior  chamber  shallow.  T.n.  or 
slightly  — .  Bare  perception  of  light.  Severe  pain  in  eye  and 
right  side  of  head.  Oi-dered  black  bandage,  atropine  drops, 
two  leeches  to  temple.  This  severe  pain  continued,  but 
was  always  relieved  temporarily  by  leeching.  June  6. 
Ordered  Hydi\  c.  Cret.  gr.  1,  ter  in  die.  10.  Has  severe 
right  hemicrania.  Occasional  pain  in  eyeball,  shootino-  to 
whichever  side  is  dependent.  -|-  T.  1  or  more.  12.  Eserine 
drops  four  times  daily.  18.  Eserine  discontinued  ;  it  seems  to 
increase  the  pain.  T.  still  -f .  20.  Mercurial  inunction. 
21,  Slight  salivation  ;  discontinue  mercury.  24.  Iris  much 
bulged  forwards.     The    pain   is  not  severe  now,  and  she  feels 
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better  in  herself.  July  4.  Has  complained  of  pain  in  both  legs, 
and  inability  to  stand  well  for  the  last  few  days.  The  cutaneous 
sensibility  of  the  left  leg  is  diminished.  Menstruation  regular 
but  scant.  Aug.  13.  Ciliary  staphylomata  appearing  dianaetri- 
cally  opposite  one  another  above  and  below,  the  one  is  up  and 
in  and  the  other  down  and  out.  V  =  hand-reflex  barely. 
Sept.  3.  +  T.  1  or  more.  No  pain  for  last  month  or  more.  The 
pupil  is  occluded  by  a  thin  membrane,  allowing  a  faint  reflex 
from  fundus.  The  staphylomata  are  increasing  in  size ;  there 
is  now  a  third  one  just  midway  between  the  other  two  in  the 
outer  ciliary  region.  Sept.  10.  Incision  made  through  outer 
part  of  cornea  with  linear  knife.  Iris  seized  with  forceps  and 
dragged  from  its  ciliary  attachments  all  round,  and  removed 
en  masse.  A  little  soft  lens  matter  escaped,  from  injury  either 
with  the  knife  or  forceps-traction.  Remainder  of  lens  left 
in  position.  Blood  in  front  part  of  eyeball.  16.  Eye  quiet. 
Lens  opaque.  Staphylomata  much  lessened  in  size.  Oct.  10. 
Eye  fairly  quiet.  Bare  perception  of  light.  —  T.  1.  Discharged. 
Examined  March  12,  1884.  The  right  eye  is  somewhat 
shrunken.  T.n.  No  perception  of  light.  Large  opacity,  in- 
volving entire  cornea,  with  the  exception  of  two  small  areas  at 
upper  periphery.  This  opacity  is  partly  superficial  but  princi- 
pally deep.     No  fundus  reflex  anywhere. 

Pathological  Examination. — Globe  of  normal  size.  T  +. 
White  semi-opaque  nebula,  not  very  dense,  in  centre 
and  lower  part  of  cornea.  Anterior  chamber  fairly 
deep.  Iris  somewhat  woolly.  Pupil  not  perfectly  round. 
Equatorial  Section : — Vitreous  is  fliuid  in  the  centre  ;  its  peri- 
pheral part  is  firm  and  in  position,  but  separates  readily  from 
the  retina.  Optic  disc  deeply  cupped  in  centre;  arteries  small ; 
veins  of  fair  size.  Sclerotic  about  normal  thickness.  Lens 
clear,  in  situ.  Iris  thinned,  with  absence  of  uveal  pigment  all 
round  the  pupil,  but  especially  on  outer  side  below,  where 
it  presents  a  papci-y  a])pearance.  Gx'cyish  white  patches  from 
loss  of  pigment  on  posterior  part  of  ciliary  body,  and  similar 
areas  just  behind  ora  serrata.  Microscopical  Examiuafiun. — 
Ciliary  body  atrophied,  especially  as  regards  its  muscular 
fibres;  ciliary  folds  shrnnkon  ;  circulus  arteriosus  somewhat 
large.  Base  of  iris  adherent  for  a  considerable  distance,  and 
much  thinned ;  iris  generally  atrophic,  containing  some  excess 
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of  nuclei.  Canal  of  Schlemm  small,  occupied  by  blood  cor- 
puscles, and  surrounded  by  a  few  inflammatory  nuclei.  Pos- 
terior part  of  pars  ciliaris  retiuaj  is  cystic.  Considerable 
exudation  extending  from  adherent  base  of  iris  for  some 
distance  on  to  adjacent  posterior  elastic  lamina ;  it  is  almost 
structureless,  a  few  nuclei  only  being  visible  in  it.  A  central 
funnel-shaped  pit  occupies  about  one-half  of  the  optic  disc, 
extending  nearly  down  to  the  lamina  cribrosa,  which  latter  is 
pushed  back  into  a  mai-ked  curve.  Sclerotic  over  intersheath 
space  on  outer  side  of  disc  is  much  thinned,  as  is  also  the 
corresponding  part  of  choroid  and  retina.  Nerve-trunk  inflamed, 
with  some  increase  of  connective  tissue. 

Case  XYI. — Panophthalmitis  following  Cataract  Extraction. 
Sympathetic  Inflammation  about  ten  weehs  later.  Excision  of 
Shrunken  Eye.    No  Improvement. 

Edward  J.  G.,  60,  admitted  Feb.  9,  1878. 

Right  eye.  Cataract  removed  here  last  October.  Notes  as 
follows: — ''^ Right.  Cataract  matui-e.  Pupil  active.  T.n.  Good 
perception  of  light.  L^ft.  Cataract  immature;  pupil  active. 
T.n.  He  says  bis  health  is  fairly  good,  but  he  looks  delicate. 
and  has  been  subject  to  bad  bilious  attacks.  Oct.  27.  Right. 
Graefe  extraction  (under  chloroform,  not  sick).  Lens  soft 
and  came  away  well.  At  evening  visit  there  was  slight  muco- 
purulent discharge  on  bandage  ;  he  fainted  while  being  dressed. 
31.  Panophthalmitis;  cornea  sloughing.  Nov.  22.  Had  much 
pain  in  right  eye  last  night.  The  sight  of  the  left  was  very 
dim  for  some  time  this  morning.     Discharged  Nov.  28." 

About  three  weeks  ago  he  first  felt  pain  in  the  left  eye,  which 
was  then  bloodshot.  There  was  also  severe  pain  shooting  from 
the  right  parietal  regioii  to  the  left  temple,  and  thence  round  to 
the  left  occiput ;  this  has  continued  more  or  less  ever  since. 
The  sight  became  very  dim  on  the  same  day  as  the  pain  began. 
There  is  much  tenderness  iil  scalp  over  the  vertex.  Right. 
Globe  much  shrunken,  slightly  vascular;  puckered  cicatrix  cor- 
responding to  operation  wound  with  small  round  fleshy  swelling 
just  above  it  on  the  conjunctiva.  Left.  Ciliary  injection.  Pupil 
irregular  and  does  not  dilate  well.  T.n.  or  slightly  — .  V=  bare 
perception  of  hand-reflex.  Right.  Excised.  Ordered  atropine 
VOL.  XI.  H 
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drops  and  dark  bandage.  March  2.  Tlie  pain  lias  continued  to 
recur  at  intervals  in  the  left  temple  and  occiput.  Mercurial 
salivation  follo"^ing  inunction  seemed  to  lessen  this.  Left.  —  T.  1. 
Bare  perception  of  hand.  Iris  discoloured.  Pupil  bound 
down.  Cornea  cloudy,  but  no  distinct  dots  visible.  Still 
slight  pain  in  temple  and  tenderness  of  scalp.     Discharged. 

Pathological  Examination. — Globe  small,  especially  in  antero- 
posterior diameter.  Cornea  very  small.  Just  above  the  operation 
wound  is  a  small  projecting  vascular  boss  ;  a  deep  narrow  groove 
leads  from  this  to  upper  equator.  Equatorial  Section.  Globe 
cuts  firmly.  Sclerotic  swollen,  measuring  2  mm.  in  thickness. 
Choroid  enormously  thickened  (7  mm.),  its  inner  boundary  only 
indicated  by  a  black  ill-defined  line.  Its  substance  is  greyish 
•white,  tough,  and  somewhat  translucent,  and  extends  as  such 
right  out  to  sclerotic.  Ciliary  body  and  iris  similarly  greatly 
thickened ;  their  uveal  pigment  much  thickened  and  irregularly 
scattered.  Anterior  chamber  absent,  but  iris  not  adherent  to 
cornea,  except  at  the  scar.  No  trace  of  lens  ;  retina  also  indis- 
tinguishable, but  centre  of  globe  occupied  by  tough  fibrous 
tissue  in  which  are  embedded  several  calcareous  particles. 

Microscopical  Examination. — Great  increase  of  nuclei  in 
sub-conjunctival  tissue  at  upper  corneal  margin.  The  middle 
of  the  wound  itself  is  quite  2*5  mm.  in  front  of  the  canal  cf 
Schlemm,  which  latter  is  well  seen.  Extreme  peripheral  part 
of  cornea  much  thickened  and  projecting  into  anterior  chamber. 
Posterior  ela.stic  lamina  much  undulated.  Ciliary  body  and  iris 
much  thickened  by  exudation  on  their  internal  aspect,  where  it 
is  mixed  with  much  scattered  pigment  derived  from  the  uveal 
layer.  Substance  of  ciliary  body  and  iris  also  infiltrated  with 
numerous  inflammatory  cells.  Choroid  enormously  thickened 
on  either  side  of  optic  disc;  it  is  made  up  of  ill-defined  fibrous 
tisane  in  which  are  embedded,  especially  towards  its  outer  part, 
large  ill-defined  clusters  of  faintly  staining  nuclei.  Interstitial 
pigment  cells  of  choroid  indistinguishable,  lletina  detached 
into  a  cord  which  lases  itself  on  the  tough  mass  previously 
described  in  the  centre  of  tlie  globe.  Long  ciliary  nerves  and 
arteries  surrounded  by  a  great  number  of  inflammatory  nuclei, 
which  latter  have  to  a  comparatively  small  extent  ext(Muled  into 
the  nerves  themselves,  half  of  tlie  long  internal  ciliaiy,  how- 
ever,  remaining  fi-ce.    Optic  nerve-trunk  shows  marked  degene- 
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rative    changes,   and  contains   new    indammatory  tissue,   both 
cellular  and  fibrous. 

Case  XVII. — -Lod  GLohe  from  Injury.  Sympathetic  Infiammation 
about  a  month  later.  Excision  of  Injured  JEije.  Iridectomy  in 
Sympathising  Eye.    Result  fairly  yood. 

James  A.,  45,  admitted  Sept.  24, 1878. 

Eight  eye. — Injured  last  May  by  blow  with  a  sharp  piece  of 
wood,  which  deprived  it  of  sight.  It  was  excised  elsewhere  on 
June  18.  Left  eye  began  to  look  red,  with  some  pain  and  some 
photophobia  a  week  before  removal  of  right.  After  the  exci- 
sion the  left  eye  became  a  little  better,  but  has  been  painful  at 
times  ever  since.  The  pupil  is  excluded  and  occluded  ;  anterior 
chamber  shallow,  but  no  apparent  bombiness  of  iris.  Ciliary 
injection.  T.n.  Ordei^ed  Fot.  Bellad.  and  Gutt.  Atrop. 
Oct.  22.  Left.  Iridectomy  inwards.  Nov.  8.  Eye  faii-ly  quiet. 
Counts  fingers  with  diflB.culty  at  3  feet. 

Case  XVIII. — Severe  Synqmthetic  Infiammation  occurring  some 
months  after  Cataract  Extraction  in  the  other  Eye.  Excision 
of  the  Sympathising  Eye.  Retention  of  Fairly  Good  Visioii  in 
the  Exciting  Eye. 

Sarah  B.,*  ajt.  67.     Admitted  Sept.  7,  1878. 

Right  eye.  Cataract  extraction  here  in  August  1877.  The 
notes  then  are,  shortly,  as  follows  : — "  Right.  Cataract  mature  ; 
pupil  active ;  T.n. ;  good  perception  of  light  and  good  field. 
Left.  Cataract  nearly  mature  ;  pupil  active,  &c.  ;  can  almost 
count  fingers.  ■  Aug.  30.  Right.  Graefe  extraction  ;  a  little  soft 
matter  left.  Sept.  6.  Large  prolapse  of  iris  through  inner  half 
of  incision.  Oct.  1.  Eye  keeps  irritable;  prolapse  snipped  off. 
23.  Pupil  closed  ;  iris  drawn  up  ;  slight  thick  hypopyon.  Dis- 
charged." She  now  states  that  a  few  months  after  her  discharge 
the  left  eye  became  painful,  and  has  been  so,  more  or  less,  ever 
since  ;  sometimes  the  pain  is  very  severe.  Right.  Pupil  drawn 
up  and  filled  with  opaque  membrane  and  ?  lens  matter ;  anterior 
chamber  exceedingly  shallow  ;  iris  seems  in  contact  with  cornea 

*  This  patient  is  one  of  four  sisters  who  hare  been  operafcil  ou  here 
lately  for  ccnile  cataract. 
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in.  several  places.  T.n.  Eye  quiet.  Good  perception  of  light. 
Left.    Iris  mucli  thickened,  and  in  contact  with  cornea.     T.  +  2. 

V  =  light  perception.  Ordered  Fot.  Belladonnas.  19.  The  left 
eye  continues  liable  to  severe  attacks  of  pain,  and  was  excised 
to-day.     23.  Discharged.     Doing  well. 

Ke-admitted  Oct.  7,  1878.  Bight.  Pupil  drawn  up  and 
blocked ;   iris    in  apposition  vrith    cornea    down  and   in.     T.n. 

V  =:  bare  perception  of  large  objects.     10.  Weiss'  scissors  used 

from    outer   side,    and  good    slit   made.     Considerable   loss    of 

fluid    vitreous.     14.  There    is    still    a   good    pupil.     22.  Rigid. 

,20 
c  +  3j'  Y  =    — r.     ^o    distinct   improvement   with    cylinders. 

c  +  2"  reads  Jaeger  10  at  6".     Discharged  Oct.  26. 

Pathological  Examination. — Globe  normal  size.  T.  +  2.  No 
anterior  chamber.  Iris :  pupillary  margin  in-egular  and  dark, 
surface  dull  and  closely  applied  to  cornea.  Pupil  presents  an 
opaque,  white,  spermaceti  appearance. 

Equatorial  Section.  Sclerotic  not  thickened.  Yitreous  ap- 
pears as  a  small,  translucent,  semi-gelatinous  globe  on  posterior 
surface  of  leus  and  ciliary  proces.ses.  Posterior  to  this,  and 
occupying  the  space  between  this  and  the  retina,  is  a  thin  fluid. 
Optic  disc  ill-defined,  and  looks  large  ;  not  cupped.  Arteries 
small,  with  perivasculitis  ;  veins  rather  large. 

Vertical  Section  of  anterior  half.  Pupillary  margin  of  iris 
adherent  to  anterior  lens  capsule.  Lens  in  situ ;  its  nucleus 
moderately  firm,  periphery  soft.  On  internal  surface  of  choroid, 
especially  near  the  inner  equator,  are  very  numerous  colloidal 
particles. 

Cask    XIX. — Sijmpathetic    Injiammation    occurring    three   weehs 
after  Injury.     Result  Unfavourable. 

Philip  L.,  (Et.  7.     Admitted  Jan.  31,  1878. 

Right  eye.  Wound  with  tip-cat  at  corneal  periphery,  close 
to  ciliary  region,  four  weeks  ago.  Has  been  rather  painful 
lately. 

Lfft  eye.  One  week  ago  this  eye  became  dim-sighted.  It 
has  not  been  painful.  Much  pink  ciliary  injection.  Counts 
fingers  with  each  rye  at  al)out  2  ft-et. 

Ordered  atropine  drops  to  both  eyes,  and  Hydrarg.  c.  Cret. 
gr.  1  ter  in  die. 
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Feb.  4.  Left.  Pupil  round  and  well  dilated  ;  ciliary  region 
congested  ;  much  lacrimation  in  both. 

Feb.  13.  Left.  More  injection  ;  eye  very  watery  ;  anterior 
chamber  deep  ;  iris  slightly  discoloured  ;  counts  fingers  at  about 
9  feet. 

Right.  Much  lacrimation ;  counts  fingers  at  1  foot  with 
difficulty. 

Feb  14.  Left.  Pupil  round  and  nearly  wide.  OpMlialmo- 
scnpic  Examination. — Vitreous  cannot  be  properly  examined 
owing  to  photophobia  and  lacrimation ;  fundus  well  illumi- 
nated :  some  retinal  vessels  seen  clearly,  but  optic  disc  could 
not  be  examined.     T.n.     Ordered  Hydr.  c.  Cret.  gr.  2  ter  die. 

Feb.  15.  Much  pain  in  left  eye  this  morning.  Much  ciliary 
injection.     —  T.  1.     To  have  two  leeches  to  left  temple. 

Feb.  18.     To  have  pills  four  times  daily. 

Feb.  21.  Continue  pills.  To  rub  in  5  grains  of  mercurial 
ointment  daily. 

Feb.  25.     Rub  in  5  grains  twice  daily,  in  addition  to  the  pills. 

March  1.     No  effect  yet  from  the  mercurials. 

Bight.  Iris  vascular  and  bulging ;  pupil  excluded  and  oc- 
cluded.    Bare  perception  of  hand. 

Left.  Cornea  steamy,  with  a  few  minute  points  on  posterior 
surface,  and  a  large  deposit  at  lower  part.  Pupil  excluded  ?  ; 
iris  bulging  slightly,  but  fairly  dilated.  Great  photophobia. 
No  pain.     Counts  fingers  at  about  18  inches. 

March  5.     Discharged. 

From  March  7  till  June  28  he  was  an  in-patient  at  the 
London  Hospital.  His  right  eye  was  excised  there,  and  the  left 
treated  with  atropine  and  belladonna  fomentations. 

Examined  July  .30,  1884.  The  left  is  now  a  shrunken  stump, 
with  absolutely  no  perception  of  light. 

Case  XX. — One  Ei/e  Lost  and  Shrunken  from  Old  Lifiammatinn 
following  Injury.  Sympathetic  InflamTnation  several  years 
later.      Ultimate  Iwfrovement  from  Iridectomy. 

George  S.,  jet.  55.     Admitted  June  22,  1878. 

Left  eye  excised  here  eight  years  ago.  The  notes  taken  then 
are: — "May  12,  1870.  Left  eye  lost  ten  years  ago;  result  of 
injury  by  blow.     It  was  operated  on  here  (nature  of  operation 
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unknown).     It  is  now  shrunken.     The  right  eye  has  seemed  in 

a  fog  for  the  last  week,  with  muscae.     Pupil  acts  well,  but  there 

are  posterior  synechise  under  atropine.     Fundus   seen  hazily ; 

20 
no  lesion  visible.     V  =  -— -,  and  letters  of  Jaeger  2.     May  19. 
50 

Left.     Excised  ;  detached  choroid,  &c." 

N^ow  the  right  eye  is  in  the  following  condition  : — The  iris  is 
slightly  velvety.  Good  anterior  chamber.  Pupil  reacts  parti- 
ally and  feebly  to  light ;  it  is  occluded,  and  there  are  several 
posterior  synechige.  Lens  cataractous.  T.n.  or  full.  Counts 
fingers  at  4^  feet.  24.  Iridectomy  down  and  in.  To  wear  a 
black  bandage  and  have  mercurial  inunction.  July  11.  Eye 
doing  well ;  gums  touched  ;  stop  inunction.  16.  Reads  Jaeger 
18  from  8"  to  24".  Iris  now  is  of  almost  natural  appearance  ; 
not  velvety.  Good  fundus  reflex,  but  no  accurate  details.  The 
lens  opacity  is  chiefly  nuclear.     Di.scharged  to-day. 

Examined  May  10,  1884.  Eight.  Good  coloboma.  Iris 
looks  normal.  Nuclear  haze  of  lens.  Reads  Jaeger  14,  barely. 
He  says  right  was  first  afiected  about  three  years  after  operation 
on  left. 


{To  he  contimied.) 
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Part  I. 

THE  KEFRACTIVE  CHARACTER  OF  THE  EYES  OF 
MAMMALIA. 

By  W.  Lang,  F.R.C.S., 
Ophthalmic  Surgeon  to  the  Middlesex  Hospital,  and 

James  W.   Barrett,  M.B., 

Demonstrator  of  Physiology  in  King's  College,  London,   and 
Assistant- Surg  eon  to  tlie  Western  Ophthalmic  Sosintal. 

Although  from  time  to  time  many  incidental  references 
to  the  refractive  character  of  the  eyes  of  mammaHa  have 
been  made,  we  beheve  that  hitherto  a  pubhcation  embody- 
ing the  results  of  a  systematic  examination  of  the  eyes  of 
living  animals  has  not  appeared. 

We  therefore  examined  the  eyes  of  a  large  number  of 
living  mammals,  in  most  cases  without  the  aid  of  any 
anaesthetic ;  the  proceeding,  however,  has  been  in  the 
highest  degree  difficult,  and  the  results  can  only  be 
regarded  as  approximate  in  character. 

The  general  result  has  been  fairly  satisfactory,  especiallv 
if  it  be  regarded  from  an  evolutionary  standpoirit. 

Naturally  we  wished  to  estimate  the  refraction  of  the 
eyes  in  the  visual  axis,  but  as  it  is  apparently  impossible 
V^OL.  XT.  1 
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not  only  to  ascertain  whether  there  is  an  angle  a  in 
animals,  but  even  to  determine  the  direction  of  the  visual 
axis,  Tve  simply  estimated  the  refraction  in  an  axis  passing 
from  the  middle  of  the  fundus  through  the  centre  of  the 
cornea,  that  is,  vu-tually  in  the  optic  axis.  In  the  human 
eye  it  has  been  shown  that  the  refraction  at  the  optic  disc 
differs  from  that  at  the  yellow  spot  (7)  ;  in  some  animals 
(notably  guinea-pigs)  we  also  found  marked  differences 
between  the  disc  and  the  centre  of  the  fundus,  and  we 
have  no  hesitation  in  pronouncing  the  results  obtained  in 
these  cases  by  estimation  at  the  disc  to  be  unreliable. 

One  of  the  greatest  difficulties  we  experienced  was  to 
keep  the  eye  of  an  animal  fixed  in  one  position  even 
for  a  minute ;  but  this  was  best  overcome  by  carefully 
wrapping  the  animal  in  a  cloth,  to  keep  it  warm,  and  then 
fixing  the  head  firmly  with  the  hand.  Most  of  the  work 
Avas  done  in  a  dark  room,  the  only  light  entering  the 
animal's  eye  proceeding  from  the  ophthalmoscope  mhror. 
and  very  often  the  animal  quietly  regarded  the  light  for 
several  minutes  at  a  time. 

Of  the  two  objective  methods  at  our  disposal  for 
estimating  the  degi-ee  of  refi'action  of  an  eye,  retinoscop}'- 
and  tlie  direct  examination,  we  chose  the  former  and 
practised  it  m  the  following  manner.  Whilst  an  assistant 
held  the  animal's  head  firmly,  one  of  us  from  a  distance  of 
I'O  to  2  meters  threw  the  light  by  means  of  a  concave 
mirror  of  25  cm.  f.d.  into  the  eye,  whilst  the  other  held  the 
trial  lenses  close  to  the  cofnea  and  at  right  angles  to  the 
direction  in  which  the  animal  appeared  to  be  looking. 
The  estimation  had  to  be  frequently  repeated  before  a 
satisfactory  result  was  obtained.  Estimation  by  the  direct 
method  is  very  difficidt  and  unreliable,  since  estimation  at 
the  disc  gives  inaccurate  results ;  if,  as  in  the  case  of 
rabbits  and  guinea-pigs,  there  are  neither  blood-vessels 
nor  tapetum,  the  method  is  impracticable.  In  those  caHes 
where  it  was  possible  we  have  endeavoured  to  corroborate 
bv  the  direct  method  tlie  results  obtained  by  retinoscopy. 
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In  the  cases  of  the  smaller  anunals  we  estimated  the 
refraction  both  before  and  after  the  application  of  atropine, 
which  presumably  paralyses  any  accommodation  they  may 
possess. 

Refraction  of  the  Eyes  of  Rabbits. 

We  have  examined  the  eyes  of  twenty-seven  rabbits — 
in  the  majority  of  cases  both  before  and  after  the  use  of 
atropine. 

Before  proceeding  to  analyse  oiu-  results,  we  wish  to 
state  that  we  are  at  issue  with  Wolfskehl  (1)  on  a  matter 
of  fact.  The  pupil  of  eveiy  one  of  the  54  rabbits'  eyes 
we  examined  was  oval,  the  long  axis  of  the  pupil  being 
vertical.  The  difference  between  the  diameter  of  the  pupil 
in  the  vertical  and  in  the  horizontal  meridian  was  never  very 
great,  and  when  dilated  by  atropine  the  pupil  appeared  to 
be  round.  Certainly  he  only  refers  to  the  examination  of 
the  eyes  of  two  rabbits,  and  as  he  does  not  mention  the 
variety  to  which  they  belonged,  it  is  possible  that  tliey 
belonged  to  a  class  of  rabbits  which  have  round  pupils. 
Yet  he  makes  a  general  statement  on  the  subject :  "  Aus- 
serdem  vermehrte  ich  die  bereits  bekannteu  Maasse  von 
Kaninchenaugen  durch  einige  eigene  Messungen,  um 
Vergleiche  mit  Augen,  welche  eine  stets*  rund  Pupille 
besitzen,  anstellen  zu  konnen."  He  further  states  that 
Schelske  (3)  found  "  dass  die  Cornea  des  Kaninchenauges, 
das  eine  immer  kreisrimde  Pupille  besitzt,"  &c.  Whether 
in  this  subordinate  sentence  he  is  making  a  statement  of 
his  own  or  not  we  cannot  say,  but  we  have  been  unable  to 
find  any  reference  to  a  "kreisrunde  Pupille"  in  Schelske's 
origmal  article.  We  should  nut  have  referred  to  this 
matter  were  it  not  of  great  importance  when  vicAved  from 
a  teleological  standpoint. 

*  The  italics  are  ours. 
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Of  the  52  eyes  examined  withoiat  any  previous  appli- 
cation of  atropine,  36  were  hypermetropic  and  astigmatic, 
K  were  hypermetropic  only,  5  were  myopic  and  astigmatic, 
whilst  3  were  characterised  by  mixed  astigmatism.  If  the 
hypermetropic  and  hypermeti'opic  and  astigmatic  eyes  be 
grouped  together,  the  lesion  of  refraction  was  iinsym- 
metrical  as  regards  quality  in  only  three  cases. 

Of  the  51  eyes  examined  after  the  application  of  atro- 
pine had  caused  complete  mydriasis,  and  presumably 
paralysis  of  any  accommodation  the  rabbit  may  possess, 
14  were  hypermetropic,  31  were  hypermetropic  and  astig- 
matic, 1  was  myopic,  3  were  myopic  and  astigmatic,  whilst 
2  were  characterised  by  mixed  astigmatism.  If  the 
hypermetropic  and  the  hypermetropic  and  astigmatic  eyes 
on  the  one  hand,  and  the  myopic,  and  myopic  and  astig- 
matic eyes  on  the  other,  be  respectively  grouped  together, 
the  lesion  was  un symmetrical  in  quality  in  two  animals 
only. 

A  comparison  of  the  results  obtained  before  and  after 
the  application  of  atropine  shows  that — 

(1.)  In  ]<3  cases  the  refraction  indicated  was  unaltered. 

(2.)  In  4  cases  the  astigmatism  remained  imaltered, 
but  the  total  amount  of  hypermetropia  was  decreased. 

(3.)  In  1  case   the  hypermetropia  was   increased   by 

0-5  D, 

(4.)  In  1  case  the  astigmatism  remained  unaltered,  and 

the  myopia  was  increased  by  0-5  D. 

(5.)  In  the  remaining  cases  the  amount  of  astigmatism 
indicated  before  the  application  of  atropine  differed  from 
that  indicated  after  its  use. 

(a.)  In  18  cases  the  difference  was  from  0*25  D.  to 
()-75  I). 

(/>.)   Ill  0  cases  it  auKiunted  to  from  1  D.  to  2  D. 

A  survey  of  this  table  shows  that  rabbits  have  no  latent 
liypermetropia,  or  that  atropine  does  not  paralyse  their 
accommodation.  Since  atropine  paralyses  the  pupillary 
muscle  of  the  rabbit  to    iinuli    tlie    same   degi'ce  tliat  it 
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paralyses  the  human  pupilhiry  muscle,  it  seems  difficult  to 
believe  that  it  does  not  affect  their  accommodation  appa- 
ratus. The  question,  however,  at  once  suggests  itself, 
"Do  rabbits  use  their  accommodation  to  an  appreciable 
extents  "  If  one  notes  (7)  the  refraction  indicated  by 
retinoscopy  in  the  human  eye,  during  an  examination 
lasting  even  a  few  minutes,  the  degree  indicated  will  be 
found  to  vary  gi-eatly  owing  to  the  activity  of  the  accom- 
modation apparatus.  Yet  we  have  watched  rabbits'  eyes 
for  even  an  horn-,  and  have  never  noticed  any  change. 
This  would  lead  to  the  assumption  that  rabbits  do  not 
accommodate  to  any  appreciable  extent.  We  think  it 
probable  that  their  range  of  accommodation  is  very 
limited,  and  we  cannot  believe  that  their  accommodation 
is  sufficient  to  obviate  the  result  of  the  hypermetropia 
or  of  the  astigmatism  which  their  eyes  usually  possess, 
even  when  they  look  at  objects  situated  at  an  infinite 
distance  from  them.  In  other  words,  in  few  cases  is  a 
really  perfect  image  formed  on  their  retina. 

Hirschberg  (5)  by  means  of  the  ophthalmoscope  esti- 
mated the  refraction  at  the  optic  disc  of  the  eyes  of  rabbits 
(how  many  ?),  and  states  "dass  die  Kaninchen  nicht  bloss 
(wie  die  meisten  Thiere)  iibersichtig,  sondern  auch  nicht 
selten  stark  astigmatisch  sind,"  and  yet  earlier  he  refers 
to  "  zum  grossen  Theil  excavirte  Sehnervenscheibe."  He 
also  makes  the  following  statement :  "  Man  versteht  dass 
die  optischen  Bilder  der  Kaninchen-  (Pferde-,  Hunde-) 
Augen  an  Scharfe  mit  denen  der  Menschen  nicht  rivalisiren 
konnen,  und  dass  diese  Thiere  wohl  entschieden  schlechter 
sehen  als  wir  selber."  Taking  our  table  of  the  results 
indicated  after  the  application  of  atropine  as  representing 
most  accurately  the  refractive  character  of  their  eyes,  it 
seems  that  36  of  the  51  eyes  were  astigmatic.  In  13  of 
these  36  eyes  the  astigmatism  was  0*5  D.  or  less,  in  4  cases 
it  was  0"75  D.,  whilst  in  the  remaining  19  cases  it  varied 
from  1  D.  to  3  D. ;  the  total  average  amount  of  astigmatism 
was   rather    more    than   1    D.      The  position   of  tlie  two 
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principal  meridians  in  these  astigmatic  eyes  "was  always 
vertical  and  horizontal,  that  is,  in  the  direction  of,  and  at 
right  angles  to,  the  long  axis  of  the  pupil.  No  matter 
in  what  position  the  rabbit  be  placed,  it  invariably  endea- 
vours to  keep  the  long  axis  of  the  pupil  vertical ;  if  the 
animal's  head  be  slowly  rotated  in  a  vertical  plane,  it 
wall  endeavour  to  rotate  its  eyes  sufficiently  to  correct 
the  deviation  of  its  pupils  from  the  vertical.  This  rotation 
can  be  exercised  to  the  extent  of  about  90°.  Its  visual 
knowledge  of  the  outer  world  is  always  gained  whilst  its 
pupil  is  maintained  in  the  position  referred  to. 

An  examination  of  these  36  astigmatic  eyes  shows 
that  the  horizontal  meridian  was  that  in  which  the  eye 
was  least  curved  in  29  cases,  and  that  these  cases  include 
the  cases  of  myopic  and  mixed  astigmatism,  with  one 
exception.  In  the  remaining  7  cases  in  which  the  vertical 
was  the  least  curved  meridian,  the  astigmatism  only  ex- 
ceeded 05  D.  in  1  case.  Since  the  great  majority  of  the 
eyes  were  h}"permetropic,  it  is  evident  that  a  slit-like  pupil 
du-ected  vertically  would  enable  the  animal  to  obtain  the 
best  vision  with  the  least  effort,  especially  if  one  assumes 
for  the  moment  that  the  accommodation  is  used  to  correct 
the  h^^ermetropia.  Apart  from  the  fact  that,  as  abeady 
stated,  this  assumption  seems  to  be  unwarranted,  there  are 
other  gi-ave  objections  to  this  teleological  view  of  the 
nature  of  the  slit-like  pupil;  reference  will  be  made  to 
these  later  on. 

Both  vSchelske  (3)  and  Wolfskehl  (1)  seem  to  have 
been  unable  to  find  any  great  amount  of  corneal  astigma- 
tism in  rabbits'  eyes.  The  latter  observer  writes :  "  Es 
geht  niimlich  aus  ihr  (Schelske's  Arbeit)  hervor :  1.  dass 
die  Cornea  des  Kaninchenauges,  das  cine  itnmer  kreisnnide 
Pupille  besitzt,  einen  ncnncnswerthen  (regelmiissigen) 
Ilornhaut-astigmatismus  iiberhaupt  nicht  besitzt,  worait 
mcine  an  zwci  Kainiicheiiaugen  vorgcnoinincncn  Messun- 
gen  iibereiiiHtiiinnen."  He  made  niciisuiemcnts  of  the 
eyes  of  rabbits  before  and  after  dealli.  and  snys  further: 
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"  Es  folg't  2.  aus  Schelke's  Messungen,  dass  Augen,  die  im 
Leben  keine  oder  nm*  geringe  Asymmetrie  zeigen,  auch 
Each  dem  Tode  keine  oder  nur  eine  0*2  mm.  nicht  iiber- 
steigende  Asymmetiie  wahrnehmen  lassen.  Messungen, 
die  ich  selbst  an  einem  Kaniuchenauge  angestellt  habe, 
ergaben  als  Differenzen  des  senkrechten  und  horizontalen 
Meridians,  lebend  0*032  mm.,  enucleirt  0*184  mm."  Never- 
theless he  himself  admits  his  measurements  relate  only  to 
the  corneal  astigmatism,  and  remarks :  "  Ob  diese  Horn- 
hautasymmetrie  in  den  genannten  Thieraugen  nun  wirk- 
lich  Astigmatismus  verursacht  oder  ob  der  Hornhaut- 
astigmatismus  etwa  durch  Linsenastigmatismus  ausgegli- 
chen  wird,  dariiber  kann  ich  etwas  Entscheidendes  nicht 
beibringen." 

We  cannot,  therefore,  but  think  that  our  measurements 
of  the  refraction  of  the  whole  eye,  made  on  docile, 
manageable  animals  with  the  precautions  mentioned,  and 
without  the  aid  of  any  angesthetic,  represent  very  nearly 
the  true  refractive  character  of  rabbits'  eyes. 

Ihe  Refractive  Character  of  the  Eyes  of  Guinea-pigs. 

The  results  of  the  examination  of  twenty-seven  guinea- 
pigs'  eyes  are  noted  below.  Since  these  animals  possess 
no  tapetum,  and  their  retinse  contain  no  blood-vessels, 
accurate  estimation  by  the  direct  method  is  impossible. 
Sections  of  the  optic  disc  often  show  a  very  deep  physio- 
logical cup,  the  presence  of  which  complicates  retinoscopy 
and  makes  any  estimation  at  that  point  by  the  direct 
method  valueless. 

Hii'schberg  (5)  endeavoiured  to  estimate  the  refraction 
of  the  eyes  of  guinea-pigs  presumably  by  the  direct 
method  (how  many  he  does  not  state),  and  apparently 
did  not  satisfy  himself  on  the  point  (probably  for  the  reason 
we  have  referred  to) ;  he  makes  the  following  rather  inde- 
finite statement : — "  Der  Astigmatismus  des  atropinisirten 
Auges  ist  sehr  betrachtlich,  so  dass  es  kaum  gelingt  eine 
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objective  Refractionsmessung  anzustellen.     Doch  mochte 
ich  das  Meerschweinchen  mehr  fiir  km'zsichtig  halten." 

Guinea-pigs  are  not  nearly  so  manageable  as  rabbits, 
and  we  do  not  think  the  quantitative  results  given 
below  can  be  regarded  as  being  more  than  approximate. 
Their  pupils  appear  to  be  round,  but  if  eserine  be 
applied  they  become  oval,  the  long  axis  of  the  oval  being 
directed  vertically.  They  endeavour  to  maintain  the 
pupil  in  this  position  if  then-  bodies  are  rotated  by  rotating 
the  eyes  in  a  compensating  manner,  but  this  rotation  is 
not  so  extensive  as  in  the  case  of  rabbits. 


THE  EYES  OF  G-UIXEA-PIGS. 


Animal. 


(1.)  Adult    black  J  right  eye 
guinea-pig  L  left  eye  . . 

(2.)   Adult  yellow  f  right  eye 
guinea-pig  \  left  eye  • . 

(3.)  Adult    black  f  right  eye 
guinea-pig   |_  left  eye . . 

(4.)  Adult  yellow  fright  eye 
guinea-pig  \  left  eye  . . 

(5.)  Adult  yellow  "1  right  eye 
nnd    wliitc  > 

-pig  J  left  eye  . . 


gui 

(G.)  Adult  black 
and  yellow 
guinea-pig  J 


right  eye 
left  eye . . 


(7.)  Adult  yellow  "]  right  eye 
and    wliit«  > 
guinea-pig  J  left  eye  . . 

(8.)  Adult    black  f  right  eye 
guinea-pig  \  left  eye  . . 


Result  given  by 
retinoscopy  before  the 
application  of  atro- 
pine, less  0"5  D. 


Vertical 
meridian. 


-  6-5  D. 

-  5-5  D. 

-  9-5  D. 

-  8-5  D. 

-  4-5  D. 

-  4-5  D. 

-f-  1-5  D. 
+  2-5  D. 

+  OoD. 

-I-  IB. 

+  2D. 

+  2D. 

+  0  5  D. 

■^  0-5  D. 

+  0-5  D. 
+  0  5  D. 


Horizontal 
meridian. 


-  5-5  D. 

-  5-5  D. 

-  6  5  D. 

-  7  5  D. 

-  7-5  D. 

-  5-5  D. 

+  3-5  D. 

-i-  3-5  D. 

-H  4  D. 

-f  4D. 

-t-  4o  D. 

+  5  D. 

-I-  4-5  D. 

+  2  5  D. 

-t-  5  5  D. 

+  5-5  D. 


Result  given  by 
retinoscopy  aft^r  the 
application  of  atro- 
pine, less  0'5  D. 


Vertical  :  Horizontal 
meridian,    meridian. 


6-5  D. 
6-5  D. 

9-5  D. 
8-5  D. 


3-5  D. 

2-5  D. 

0 

2  D. 

2-5  D. 

1-5  D. 

1  D. 

1  D. 

0  5  D. 
0  5  D. 


-  6-5  D. 

-  6-5  D. 

-  6-5  D. 

-  7-5  D. 


-t-  5-5  D. 
-f-  4-5  D. 

-I-  3  D. 

+  5  D. 

+  5J). 

+  4-5  D. 

+  4  5D. 

+  4D. 

+  5-6  D. 

+  5-5  D. 
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Animal. 


(9.)  Adult  black 
and  yellow 
guinea-])ig 

(10.)  Adult  yellow 
and  white 
guinea-pig 

(11.)  Adult  yellow 
and  white 
guinea-pig 

(12.)  Adult  black 
and  white 
guinea-pig 

(13.)  Adult  black 
and  white 
guinea-pig 

(14.)  Adult  yellow 
guinea-pig 


right  eye 
left  eye . . 
right  eye 
left  eye  . . 

(right  eye 
left  eye  . . 
right  eye 
left  eye . , 
right  eye 
left  eye . . 

fright  eye 
\  left  eve  . . 


Result  given  by 
retinoscopy  before  the 
application  of  atro- 
pine, less  O'o  D. 


Vertical 
meridian. 


•»-  4-5  D. 

-  1-5  D. 
-lOoD. 

+  2-5  D. 

+  2-0  D. 
-I-  0-5  D. 
+  2-5  D. 

-  1-5  D. 

+  6-5  D. 

+  2-5  D. 


Horizontal 
meridian. 


Resxdt  given  by 
retinoscopy  after  the 
application  of  atro- 
pine, less  0  5  D. 


Vertical 
meridian. 


Horizontal 
meridian. 


+  4-5  D.      -1-  4-5  D,      +  4o  D. 
Nebulae  on  cornea. 


-I-  2-5  D. 
-  4o  D. 
+  6-5  D. 


0  -h  4-5  D. 

-  10-5  D.    -  4o  ]). 
+  2o  D.  ;    +  5-5  D. 


Nebul£e. 


+  5-5  D. 

+  5-5  D. 

+  5-5  D. 

-I-  3-5  D. 

+  11-5D. 
-I-  4-5  D 


+ 

2-5  D. 

+ 

0-5  D. 

+ 

3-0  D. 

+ 

1-5  D. 

+ 

6-5  D. 

+ 

4-5  D. 

+  5-5  D. 

+  5-5  D. 

+  7-5  D. 

-f-  5-5  D. 

+  9-5  D. 
+  7D. 


The  refraction  of  the  eyes  of  (1)  and  (2)  represents  the  myopia  in  the 
region  of  the  optic  disc.  We  estimated  it  purposely  in  that  region,  and  we 
have  eliminated  these  cases  from  subsequent  calculation. 

Before  the  application  of  atropine  it  appeared  that 
1  eye  was  h}^:)ermetropic,  16  were  h}-peiinetropic  and 
astigmatic,  3  were  myopic  and  astigmatic,  whilst  2  were 
characterised  by  mixed  astigmatism. 

After  the  apphcation  of  atropine  it  appeared  that  1  was 
hypermetropic,  18  were  hypermetropic  and  astigmatic, 
and  1  was  myopic  and  astigmatic.  The  marked  and 
erratic  difference  between  the  two  sets  of  results  point  to 
(1)  the  irregularity  of  the  animals'  eyes,  and  (2)  the  rela- 
tive inaccuracy  of  the  method  of  examination.      Still  a 
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survey  of  the  results  indicates  either  that  these  animals 
have  no  latent  or  manifest  hypermetropia,  and  that  the 
hypermetropia  is  not  corrected  by  any  accommodation 
they  possess.  It  will  be  further  noted  that  the  departure 
from  the  normal  type  of  eye  is  much  greater  than  in 
the  case  of  the  eyes  of  rabbits.  Whether  this  is  to  be 
accounted  for  by  their  greater  domestication,  and  by  the 
want  of  selection  in  breeding,  we  are  unable  to  state. 

If  the  ]-esults  noted  of  the  examination  of  the  eyes 
under  the  influence  of  atropine  be  regarded  as  the  most 
accurate  statement  of  the  refraction,  it  seems  that  the 
astigmatism  varied  from  2  D.  to  6  D.  (average  3'3  D.).  The 
principal  meridians  have  always  been  marked  '•  vertical  " 
and  "horizontal,"  and  they  are  approximately  so,  yet  it  is 
impossible  to  determine  the  normal  position  of  the  animal's 
head,  and  the  direction  of  the  principal  meridians  very 
often  seemed  respectively  to  coincide  with,  and  to  be  at 
right  angles  to,  the  direction  of  the  palpebral  fissure. 
In  every  astigmatic  eye  the  least  curved  meridian  was 
the  horizontal  one.  Since  gniiuea-pigs  possess  an  almost 
perfectly  round  pupil,  it  is  evident  that  the  astigmatism 
which  their  eyes  usually  exhibit  must  materially  impair 
their  vision.  If  then  the  slit-like  pupil  of  the  rabbit  which 
has  an  astigmatism  averaging  a  little  more  than  1  D.  was 
developed  to  obviate  the  results  of  the  astigmatism,  how 
much  more  should  the  guinea-pig  with  an  average  astig- 
matism of  3*4  D.  of  a  similar  qualitative  character  require 
a  slit-hke  pupil,  and  what  becomes  of  the  consideration  of 
this  pupil  in  the  rabbit  from  a  teleological  standpoint  ?  Yet 
it  is  evideut  that  in  the  matter  of  optical  construction  the 
guinea-pig  is  inferior  to  the  '*  so  nahe  verwandteu  "  rabbit. 

J'lie  l(f ft  active  Character  of  the  Eyes  of  Mice. 

The  task  of  estimating  the  refractive  character  of  the 
eyes  of  ordinary  wild  mice  was  certainly  the  most  dillicult 
we    iindi  itook.       It    was    vcrv    dillicult    to    tell    in    wliat 
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direction  the  animal  was  looking,  and  it  was  quite  impos- 
sible to  keep  the  animal  still. 

In  the  following  table  we  have  placed  on  record  tlie 
quantitative  result  obtained;  but  we  should  recommend 
that  it  be  taken  to  indicate  that  the  ten  mice-eyes  we 
qualitatively  examined  were  hypermetropic,  and  that  the 
hypermetropia  was  considerable  in  amount. 

THE  EYES  OF  MICE. 


Animal. 

Result  given  by 

retinoscopy  without 

any  application  of 

atropine  and  less 

0-5  D. 

Remarks. 

Vertical 
meridian. 

Horizontal 
meridian. 

(1.)  Adult   grey  J"  right  eye . . 
mouse    . .    L  '^^t  eye    . . 

(2.)  Adult  black  /  right  eye . . 
mouse    . .    L  left  eye    . . 

(3.)  Adult   grey  /  right  eye  . . 
mouse    , .  \  left  eye    . . 

(4.)  Adult  grey  ("right  eye., 
and  white  •< 
mouse    . .    [  left  eye    . . 

(5.)  Adult  grey  J  right  eye . . 
mouse    . .  \  left  eye    . . 

+  7-5  D. 
+  3  5  D. 

+  6-5  D. 
+  7-5  D. 

+  5-5  D. 
+  oo  D. 

HyperiM 

Hyperm 

+  4-5  D. 
+  4-5  D. 

+  7-5  D. 
+  3-5  D. 

+  6-5  D. 
+  7oD. 

+  5-51). 
+  5-5  D. 

etropic 

etropic 

+  4-5  D. 
+  4-5  D. 

The  hypermetropia 
seemed  to  be  a  little 
greater  in  the  hori- 
zontal than  in  the 
vertical  meridian. 

Ditto. 

This  table  simply  shows  that  ten  mouse's  eyes  were  distinctly  hypermetropic. 


The  Refractive  Character  of  the  Eyes  of  Rats. 

The  examination  of  the  eyes  of  the  five  half-wild 
animals,  the  result  of  which  is  appended,  was  a  little  less 
difficult  than  that  of  the  eyes  of  the  mice. 

Of  the  10  eyes  examined  under  the  influence  of  atro- 
pine 5  were  hypermetropic,  3  were  hypermetropic  and 
astigmatic,   1  was  slightly  myopic,  whilst   the  remaining 
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THE  EYES  OF  COWS. 


Animal. 


Results  giyen  by 
retinoscopy  before  the 
application  of  atro- 
pine, less  0'5  D. 


Yertical      Horizontal 
meridian,      meridian. 


(1.)    Adult      mileh  friglit   eye      +  2-5  D.       +  3-5  D. 
cow "[left  eye. .  i    +  2'5  D.       +  4-5  D. 


(2.)  Adult      milch  fright  eye 
cow \  left  eye. . 

(3.)  Adult     milch  f  right  eye 
cow \  left  eye. . 

(4.)  Adult      milch  J  right  eye 
cow \  left  eye. . 


Hypermetropic. 


0 
+  0-5  D. 

-  0-5  D. 
+  Oo  D. 


(5.)   Adult      milch  fright  eye  |  0 

cow \  left  eye. .      +  O'o  D. 


+  0  5  D. 
+  0-5  D. 

-  0-5  D. 
+  Oo  D. 

+  Oo  T). 
+  0-5  D. 


The  principal  meridians  were  in   all   cases   at  right 
same  direction  as  the  long  axis  of  the  pupil. 


Remarks. 


I 


les  to  and  in  the 


The  Refractive  Character  of  the  Eiiei^  of  Horses. 

Of  the  6  horses'  eyes  we  examined,  1  was  emmetropic, 
3  were  hypermetropic  and  astigmatic,  and  2  were  charac- 
terised by  very  sHght  mixed  astigmatism,  that  is  prac- 
tically emmetropic.  The  astigmatism  only  once  equalled 
1  I).,  and  the  horizontal  was  always  the  least  cm-ved 
meridian.  Unless  these  animals  con'ccted  a  gi'cater  lesion 
of  refraction  by  accommodation — a  highly  improbable 
event — it  Avonld  seem  that  their  eyes  were  nearly  emme- 
tropic. 

llirschberg  (5),  examining  horses'  eyes  by  the  direct 
method,  seems  to  have  found  much  astigmatism,  for  he 
writes: — "  Im  aufrechten  Bilde  erkcnnt  man  die  deutlichc 
(Jhromasie  und  den  starken  Astigmatismus  dos  Pferde- 
auges  ;  "  and,  further.  "  Aber  auch  an  ccMitralen  Theilen  des 
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Augengrundes,  namentlicli  an  den  Punkten  des  Tape- 
turns,  ist  der  Astigmatismus  des  Pferdeauges  deutlich  zu 
erkennen." 

Berlin  (2)  makes  the  following  definite  and  important 
statement  with  reference  to  the  eyes  of  horses : — "  Die 
beiden  bis  jetz  auf  ihre  Cardinal pimkte  tintersuchteii 
Pferdeaugen  von  Matthiessen  und  dem  Verfasser  zeigen 
beide  eine  Hypermetropie.  Im  ersteren  Falle  ist  dieselbe 
freilich  eine  sehr  geringe,  von  0*332  D.,  w^elche  man  etwa 
einer  Emmetropie  gleichstellen  kann ;  im  zweiten  ist  sie 
eine  hohere,  von  ca.  1  Dioptrie,"  and,  further,  "  Es  werden 
ausserdem  ophthalmoskopisch  auch  niedrigere  Grade  von 
Hypermetropie,  wie  in  Matthiessen'schen  Falle,  Emme- 
tropie, und  ausnahmsweise  sogar  Myopie  constatirt.  Die 
starkste  vom  Verfasser  gefundene  Myopie  betrug  3  D." 
After  referring  to  the  irregular  astigmatism  of  the  lens, 
he  refers  to  the  regular  astigmatism  of  the  horse's  cornea : 
— "  Diese  letztere  scheint  durchgiingig  eine  ganz  bestimmte 
Form  zu  haben,  in  der  Art,  dass  der  am  wenigsten  ge- 
kriimmte  Hornhautmeridian  mit  der  Langsrichtung  der 
querovalen  Pupille  zusammenfallt,  wiihrend  der  am  stark- 
sten  gekriimmte  Hornhautmeridian  zu  der  Langsrichtung 
der  Pupille  anniihernd  senkrecht  steht." 

Berlin  (4)  published  an  account  of  the  results  of  his 
examination  of  the  eyes  of  domestic  animals,  but  we  have 
unfortunately  only  been  able  to  find  a  reference  to  it. 
In  this  reference  (Nagel's  Jahresbericht)  it  is  stated 
that  he  "  hat  verschiedene  Hausthiere  ophthalmoskopisch 
auf  ihre  Refraction  untersucht,  und  sie  durchschnittlich 
hypermetropisch  gefunden.''  The  highest  grade  of  hy]3er- 
metropia  he  found  was  2*5  D.,  four  times  he  found  myopia 
in  horses'  eyes,  the  greatest  amount  being  8-5  D. 

The  normal  dhection  of  the  pupil,  the  slit  directed 
horizontally,  is  maintained  with  but  slight  deviation  in 
both  extreme  elevation  and  depression  of  the  head. 
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THE  EYES  OF  HORSES. 


Result  given  by 

retinoscopy  before  the 
application  of  atro- 

Animal. 

pine,  less  05  D. 

Remarks. 

Yertical 

Horizontal 

meridian. 

meridian. 

fright  eve.  . . 
(1.)  Adult  horse -^ 

[  left  eye .... 

IMjopic 

Slightly    hy- 
permetropic 

p.)  Ad„i,w{[if,>";7';:: 

+  0-5  D. 
0 

+  lo  D. 

0 

(3.)Ad„ltho,-se{g,"^;/-:: 

OD. 
OD. 

+  0  5  D. 
+  0-5  D. 

Tlie   principal  meridians  were  respectively  at  right  angles  to  and  in  the 
direction  of  the  long  axis  of  the  pupil. 


77ie  Refractive  Character  of  the  Eyes  of  Catii. 

Of  the  14  eyes  examined  before  atropine  was  applied, 
fi  were  hypermetropic,  4  were  hypermetropic  and  astig- 
matic, 2  were  sliglitly  myopic,  and  2  were  myopic  and 
astigmatic.  The  astigmatism  exceeded  O'O  D.  in  2  eyes 
only.  Of  the  12  eyes  examined  after  the  application  of 
atropine,  2  were  emmetropic,  0  were  hypermetropic,  2  were 
hypermetropic  and  astigmatic,  and  2  were  myopic  and 
astigmatic.  In  the  4  astigmatic  eyes  the  horizontal  was 
the  meridian  of  greatest  curvatnre,  but  tlie  astigmatism 
never  exceeded  0-75  D. 

It  will  be  seen  that  the  cat's  eye  approaches  very 
closely  tlie  emmetropic  standard.  What  amount  of 
accommodation  they  possess  we  do  not  know,  but  a  cat 
whose  pu})ils  are  com])letely  paralysed  with  atropine  can 
effect  movementH  wilh  jtcrfi-ct  jircci-sion.  We  applied 
freely  and  frequently  a  strong  atropine  ointment  to  the 
eyes  «)f  a  cat,  and  when  the  ]mpils  were  fully  dilated,  we 
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allowed  the  animal  to  pursue  a  wild  mouse.  The  cat 
moved  with  accuracy  and  celerity,  and  made  a  speedy 
capture. 

Wolfskehl  (1)  measured  the  corneal  astigmatism  of 
cats,  alter  they  had  been  killed  with  chloroform,  both 
whilst  the  eye  remained  in  the  corpse,  and  after  it  Avas 
enucleated.  In  one  of  the  three  eyes  he  thus  examined, 
the  two  sets  of  results  obtained  seem  to  us  to  have  differed 
materially.  He  found  that  the  two  principal  meridians 
respectively  corresponded  to,  and  were  at  right  angles  to, 
the  direction  of  the  long  axis  of  the  pupil,  that  the  astig- 
matism vai'ied  from  1-5  D.  to  12-8  D.,  and  that  the  least 
curved  meridian  was  always  vertical  in  direction.  An 
astigmatism  of  12  D.  is  enormous,  and  the  fact  that  his 
measui'ernents  were  exclusively  corneal  compels  us  to 
believe  that  there  must  have  been  some  other  correcting 
astigmatism  in  the  animal's  eye. 

Hirschberg  (5)  writes  : — "  Das  atropuiisirte  Auge  einer 
getigerten  Kat/e  fand  ich  wenig  hypermetropisch ;  "  and, 
later,  "  An  diesem  Punkte  "  (spots  in  the  retina  below  the 
tapetuni)  "  erkennt  man  leicht  den  Astigmatismus  des 
atropinisirten  Katzenauges,"  but  he  gives  no  further 
particulars. 

Cats  apparently  (like  rabbits)  endeavour  to  keep  the 
long  axis  of  the  pupil  nearly  vertical  under  all  circum- 
stances ;  owing  to  the  situation  of  their  eyes  in  the  front 
of  the  head,  the  rotation  of  the  eyes  necessary  to  effect 
this  result  is  not  so  often  called  for  as  in  the  case  of  the 
rabbit,  and  the  movements  of  rotation,  which  can  be 
observed  when  the  cat's  head  is  rotated  to  one  side  or  the 
other,  are  not  so  extensive. 
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The  Refractive  Character  of  the  Eyes  of  Dogs. 

It  will  be  seen  that  the  eyes  of  the  dogs  we  exammed 
were  practically  emmetropic. 

Hirschbei-g  (5),  in  referring  to  the  results,  of  his  exami- 
nation of  the  eyes  of  dogs  by  the  direct  method,  writes : 
"  der  Astigmatismus  ist  nicht  bloss  an  Sehnerven,  sondern 
an  dem  ganzen  Gefassbaum  der  Retina  zu  erkennen,"  but 
again  refrains  from  giving  particulars. 


THE  EYES  OF  DO&S. 


Eesults  given  by 

retinoscopy  before  the 

application  of  atro- 

Eesult given  by 
retinoscopy  after  the 
application  of  atro- 

Animal. 

pine,  less  0-5  D. 

pine,  less  Oo  D. 

Vertical 

Horizontal 

Vertical 

Horizontal 

meridian. 

meridian. 

meridian. 

meridian. 

(1.)  Poodle    aged  fright  eye. . 
3  years. ..    [.left  eye. .. 

+  0-5  D. 

+  Oo  D. 

+  0-5  D. 

0 

+  0-5  D. 

+   Oo  D. 

+  0-5  D. 

0 

(2.)  Kussian  grey-  f  right  eye.  • 
hound..  ,.  \left  eye... 

Slightly  myopic. 

/o  \  -T)       •                r  right  eve. . 
(3.)  Eussian  grey- J     ° 

hound. .  . .   1  1  £. 

|_  leit  eye. . . 

SUghtly  hyperme- 
tropic. 

As  we  felt  that  an  objection  might  be  raised  to 
conclusions  based  only  on  the  results  already  given,  on 
the  ground  that  the  animals  were  domesticated,  we 
visited  Mr.  Jararach's  establishment,  and  made  a  quah- 
tative  examination  of  the  eyes  of  a  number  of  recently 
caught  wild  animals. 

Deer. — Siki  Deer  (Persia),  emmetropic  both  eyes ; 
Cervus  Porciuus  (2),  each  hypermetropic  both  eyes; 
Black  Bock  (East  Indies)  (2),  each  hypermetropic  both 
eyes. 

Jackal. — Hypermetropic  in  bt)th  eyes. 
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Peccaiy. — Hypermetropic  in  both  eyes. 

Jeanette  Cat  (South  America). — Hypermetropic  iii  both 
eyes. 

Paradoxus  Cat  (East  Indies)  (2). — Each  hypermetropic 
in  both  eyes. 

AustraHan  Native  Celt. — Hypermetropic  in  both  eyes. 

]\Iongoose. — Hypermetropic  in  both  eyes. 

Hj'sena  (2). — Hypermetropic  in  all  three  eyes  (one 
animal  had  one  eye  destroyed). 

Opossum. — Hypermetropic  in  both  eyes. 

Porcupine. — Hypermetropic  in  both  eyes. 

Monkeys  (11  animals). — Two  were  myopic  in  both 
eyes,  and  nine  Avei-e  hypermetropic  in  both  eyes. 

Conclusion^. 

An  examination  of  the  i-esults  obtained  by  us  shows 
that  of  the  185  eyes  examined — 

(1).   21  were  emmetropic. 

(2).  145  were  hypermetropic,  or  hypermetropic  and 
astigmatic. 

(B).  13  were  myopic,  or  myopic  and  astigmatic. 

(4.)  3  were  characterised  by  mixed  astigmatism. 

AH  eyes  Avith  a  hypermetropia.  myopia,  or  simple 
astigmatism,  not  exceeding  0*5  D,  we  have  considered  to 
be  emmetropic. 

H  will  be  seen  that  about  7  per  cent,  of  tlie  eyes  were 
myopic.  Now  it  has  been  shown  that  myopia  is  essentially 
a  disease  engendered  by  sedentary  habits,  and  therefore 
by  civilisation,  but  the  comjoaratively  large  percentage  of 
myopic  eyes  we  have  discovered  in  animals  seems  to 
indicate  the  existence  of  another  productive  factor;  for 
we  cannot  suppose  that  exercise  of  the  accommodation 
apparatus  iiiflufnced  tlir  prcxlnctiou  of  this  myoj)ia. 

Hirschberg  (5)  writes:  "  Ich  will  boiliiuHg  bemerken 
dass  vom  teleologischen  Standpunkt  aus,  heim  (iege- 
bensein    d<r   positiveu  Acconnnodation  durch    willkiirlich 
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aDgeregte  \'erdickung  der  Krjstallinse,  das  axenkurze, 
also  hypermetropisclie  Auge  am  zweckmassigen  erscheint." 
The  truth  of  this  statement  no  one  can  doubt  if  they 
regard  the  matter  iji  the  abstract,  but  we  simply  ask, 
"  What  particle  of  evidence  is  there  that  the  domestic 
mammals  use  their  accommodation  to  any  appreciable 
extent 'r'  It  is  absurd  to  suppose  that  they  possess  an 
apparatus  capable  of  overcoming  eight  or  even  four 
diopters  of  hypermetropia,  and  so  far  we  have  failed  to 
satisfy  oui'selves  that  they  can  overcome  the  lower  gi-ades. 
We  are,  however,  at  present  engaged  in  minutely  investi- 
gating the  matter. 

Whilst  realising  lully  the  danger  of  analysing  too 
thoroughly  figurea  Avhich  must  be  approximate  in  their 
signification,  yet  a  general  survey  of  those  figures  shows 
that  as  an  optical  instrument  the  eye  of  the  hoise,  cow, 
cat,  and  rabbit,  is  superior  to  that  of  the  rat,  mouse,  and 
guinea-pig. 

Is  this  to  be  regarded  as  the  result  of  the  selective 
breeding  of  the  former  animals  or  not  ?  It  is  at  least 
reasonable  to  suppose  that  animals  possessing  very  atypical 
eyes  would  often  possess  other  qualities  which  would 
render  them  unfit  for  breeding  purposes ;  and  further  that 
the  careful  feeding  and  other  attention  the  domestic 
auunals  receive  would  react  favourably  on  the  develop- 
ment of  so  important  an  organ. 

It  will  be  noticed  that  we  quantitatively  examined 
7(5  astigmatic  eyes,  and  that  In  only  13  of  these  cases  was 
the  horizontal  the  meridian  of  greatest  curvature.  In 
only  3  of  these  13  cases  did  the  astigmatism  exceed 
(t'O  D. ;  and  on  these  3  occasions  it  equalled  1  D.  0-75  D. 
and  0-75  D.  respectively.  Although  in  many  of  the 
cases  of  the  opposite  group  the  astigmatism  did  not  exceed 
O'O  D.,  yet  that  group  includes  all  the  cases  of  S(;vere 
astigmatism,  whether  in  myopic  or  hypermetropic  eyes. 
In  other  words,  as  the  result  of  our  investigation  of 
astigmatic    eyes    in    animals,    both    hypennetropic    and 
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myopic,  we  find  that  iu  the  great  majority  of  cases,  and 
in  all  severe  cases,  the  horizontal  is  the  least  cui'ved 
meridian,  and  we  estimated  the  astigmatism  of  the  whole 
eye,  and  not  that  of  the  cornea  only.  In  the  human  eye 
this  is  also  the  most  common  form  of  astigmatism,  but 
since  we  found  a  similar  condition  in  the  eyes  of 
animals  "u*ith  round  pupils,  -u-ith  vertically  directed  slit- 
like j)upils,  and  with  horizontally  du-ected  slit-like  pupils, 
it  seems  to  be  necessary  to  seek  for  some  widespread 
cause  to  explain  its  existence. 

The  usual  form  of  an  astigmatic  eye — a  vertically- 
flattened  sphere — is  the  shape  that  a  soft  ill-supported 
sphere  would  assume  by  reason  of  its  own  weight.  When 
such  a  sphere  is  acted  upon  by  foiu  muscles  vertically 
and  by  only  two  horizontally,  leaving  aside  any  influence 
the  lids  may  exert,  it  is  readily  conceivable  that  a  weakly- 
formed  sclerotic  and  cornea  should  assume  the  astigmatic 
shape.  Once  formed,  this  shape  would  have  a  tendency  to 
be  inherited,  especially  in  domestic  animals,  amongst  whom 
the  law  of  the  survival  of  the  fittest  does  not  obtain,  at 
least  as  regards  the  eyes.  In  albino  rabbits,  which  do  not 
admit  of  much  crossing,  this  defect  was  always  marked, 
the  astigmatism  in  our  cases  averaging  1-275  D. 

On  only  one  point,  however,  is  the  evidence  decided 
and  convincing ;  the  principal  meridians  of  the  astigmatic 
eye  are  always  in  the  direction  of  and  at  right  angles  to 
the  direction  of  the  long  axis  of  the  pupil,  to  this  extent 
only  does  this  evidence  justify  the  consideration  of  the 
matter  fi'om  a  teleological  standpoint.  "Were  the  slit-like 
pupil  developed  to  obviate  the  evil  results  of  the  astig- 
matism, we  should  expect  to  find  that  the  meridian 
of  least  curvature  in  myopic,  and  of  greatest  curvature 
in  hypermetropic  eyes,  corresponded  in  direction  with 
the  long  axis  of  the  pupil.  One  would  also  certainly 
expect  that  animals  with  round  pupils  should  not 
possess  veiy  astigmatic  eyes.  Yet  every  one  of  these 
requirements  is  imsatisfied,  and  we  find  throughout  that 
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the  optical  construction  of  these  eyes  evinces  the  existence 
of  some  general  developmental  agency  which  pays  little 
regard  to  the  existing  shape  of  the  pupil. 

We  feel  that  we  are  quite  unable  in  the  present  state 
of  our  knowledge  to  conjecture  the  mode  of  origin,  or 
even  the  possible  purpose  of  this  slit-like  pupil,  but  we 
think  that  the  evidence  adduced  indicates  the  probability 
of  that  explanation  being  obtained  from  a  developmental 
and  not  from  a  teleological  standpoint. 
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THE  ACTION  OF  MYOTICS  ON  THE  ACCOMMODATION. 

Bj  W.  Lang,  F.R.C.S., 
Ophthalmic  Surgeon  to  the  Middlesex  Hoqjital;  and 

James  W.  Barrett,  M.B., 

Demonstrator  of  Physioloyy  in  King''s   College,  London,  and 
Assistant  Surgeon  to  the  Western  OphthalDiic  Hospital* 

The  Action  of  Eserine  and  Pilocarpine  on  the 
Accommodation. 

In  the  English  edition  of  Doiider.s'  (IJ  classical  work 
there  occurs  at  p.  613  a  reference  to  the  increased  range 
of  acconiraodation  produced  by  the  application  of  a 
solution  of  Calabar  bean  to  the  eye.  In  this  paper  we 
have  endeavoured  to  throw  some  light  on  the  nature  of 
this  and  of  other  changes  in  the  accommodative  apparatus 
which  follow  the  application  of  eserine  and  pilocarpine  to 
the  eye. 

I. — llie  Action  of  Eserine. 

Method  of  Investigation. — In  our  investigations  we  have 
used  a  pink  aqueous  solution  of  eserine  of  0-5  or  1  per 
cent,  in  strength.  In  tlie  following  tables  where  the 
application  is  marked  "  moderate  "  we  dropped  three  or 
four  drops  of  the  solution  into  the  lower  conjunctival  sac, 
wliilst  the  lid  was  held  away  from  the  globe  for  lialf  a 
niinute  or  longer,  so  that  the  tears  should  not  wash  the 
drug  away.  In  the  cases  Avbere  the  term  "  })rofu8e  "  is  used 
tiiis  application  was  rejicaft d  at  the  end  of  two  minutes. 

*  To  Mr.  K.  F.  Herroun,  of  King's  Collogo,  \vc  nro  proatly  indobfed  for 
several  of  the  rulcMilfttions  eiiibocUed  in  tliis  paper,  and  we  desire  to  record 
onr  thanks  to  him  for  the  a!<si8lance  lie  lias  kindlv  given  lis  from  tinieto 
time. 
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Duqnesnel  (10)  states  that  the  colouring  matter  separated 
from  a  red  sohitioii  of  eserine  does  not  act  as  a  myotic  and 
that  old  solutions  of  eserine  should  not  be  used  ;  but  that 
a  neutral  sulphate  of  eserine,  Avhicli  dissolves  readily, 
should  be  kept  in  powder  and  dissolved  oidy  when  about 
to  be  used.  Again  de  Wecker  (29)  refers  to  this  red  colom* 
and  says  that  it  develops  twenty-four  hours  after  the 
solution  is  made.  Adolph  Weber  (17),  however,  seemed 
to  think  that  the  change  of  colour  was  not  of  much 
importance,  for  he  refers  to  a  change  of  colour,  which  both 
Merck's  (Darmstadt)  and  Vee's  (Paris)  eserine  undergo  if 
kept,  and  he  also  says  that  the  red  colour  in  Vee's  pre- 
paration is  darker  than  in  Merck's.  Our  pink  solution  had 
apparently  always  acted  with  great  vigour,  but  in  order 
to  test  the  point,  we  applied  to  the  same  eye  at  different 
times,  but  as  far  as  possible  in  the  same  manner,  a  freshly 
prepared  colourless  solution  of  eserine  and  the  pink 
coloured  one,  and  then  compared  the  results;  there 
appeared  to  be  very  little  difference  between  them,  if 
anything  the  coloured  solution  appeared  to  act  less 
strongly  than  the  colourless.  We  have  therefore  con- 
cluded that  this  inert  colouring  matter  was  not  formed  in 
sufficient  quantity  to  interfere  with  the  acti^nty  of  our 
coloured  solution. 

Before  applying  the  ch'ug  we  ascertained  the  near 
point  by  the  wire  optometer.  (Bonders  (1),  p.  34.)  In  the 
case  of  myopes  we  also  measured  the  far  point  with  this 
instniment,  but  in  the  case  of  emmetropes  and  hyper- 
metropes  we  ascertained  the  position  of  the  far  point  b}- 
means  of  Snellen's  test  types  at  6  M.,  and  of  spherical 
lenses.  The  optometer  was  held  against  a  light  back- 
ground illuminated  as  far  as  possible  to  the  same  extent 
throughout  the  entire  experiment.  The  diameter  of  the 
pupil  was  ascertained  by  means  of  an  ordinary  pupilo- 
meter,  whilst  the  patient  looked  in  the  distance.  After 
completing  these  measurements  the  eserine  solution  was 
applied  either  -'moderately"  or  "profusely,"  and  the  far 
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and  near  points  and  the  diameter  of  the  pupil  were  ascer- 
tained at  regular  intervals  for  fi-om  80  minutes  to  several 
hours.  When  the  far  point  in  the  case  of  hypermetropes 
and  emmetropes  was  less  than  2  M.  distant  we  usually 
estimated  its  position  with  the  optometer  so  long  as  it 
remained  within  that  distance. 

In  the  case  of  old  people  the  estimation  of  the  far 
point  by  the  optometer  is  usually  unsatisfactory,  pro- 
bably on  account  of  tlieir  diminished  acuity  of  vision. 
In  most  of  the  cases  the  eye  was  examined  daily  for 
several  days  after  the  application  of  the  di'ug.  AVe 
have  always  taken  the  measurements  for  the  near  and 


Case  I.— 

C.  P.,  ffit.  19 

.    Bight  Eye.    V.  = 

=  -.     Hm.  1  D. 

Time. 

Pupil. 

P.P. 

P.E. 

Vertical. 

Horizontal 

Vertical. 

Horizontal. 

before  application 

3*5  mm. 

9  cm. 

9  cm. 

-100  cm. 

-loo  cm. 

After  application — 

3  minutes  . .  . 

3-5 

8-5 

8-5 

-100 

-100 

7        „      ... 

3 

6-75 

•  i-75 

23 

23 

12         „       ... 

2-5 

5-5 

7 

27 

60 

15         „       ... 

2 

5 

4o 

25 

22  5 

20 

1-5 

4 

4 

23 

23 

26        „       ... 

1-75 

5 

4-5 

28 

33 

30 

1-5 

4-5 

4-5 

37 

44-5 

36        .,       ... 

2 

5 

5-5 

76 

85 

42         ,.       ... 

2 

5 

5 

150 

54         

2 

5 

5 

57 

2 

5 

5 

72         ,.       .    . 

2 

5 

5 

102         ,.       .    . 

2 

5-5 

bo 

132         ,.       .. 

2 

6 

6 

157         

5-5 

5n 

252         

6 

7 

312         „       .    . 

7 

7 

372         

7 

7 

432 

7 

7 

i>T)2 

7  5 

7 

2i  liourn 

Still  con- 

9  cm. 

9  cm. 

traded 

4.S  hours 

Complete 
rerorerif 
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far  points  from  the  outer  canthus,  as  it  is  impossible  to 
follow  the  plan  of  measuring  from  a  point  situated  at 
7  mm.  behind  the  cornea.  Since  absolute  precision  is  not 
to  be  attained  where  the  subjective  element  is  brought 
into  play,  we  have  endeavom-ed  to  eliminate  any  en-ors 
by  making  numerous  observations  and  by  paying  attention 
to  the  relative  rather  than  to  the  absolute  factors. 

Case  I.  In  this  eye  eseiine  caused — 

CI.)  An  approximation  of  the  far  point,  which  reached 
its  maximum  at  the  7tli  minute,  and  which  disappeared  in 
from  40  to  50  minutes.  The  maximum  approximation 
was  represented  by  5*35  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  3rd  minute,  reached  its  maximum  in  20  minutes, 
and  remained  to  a  material  extent  for  more  than  9  hours. 
The  maximum  approximation  was  represented  by  13-89  D. 

(3.)  A  contraction  of  the  pupil  which  began  at  the  7th 
minute,  reached  its  maximum  at  the  20th  minute,  and 
remained  for  more  than  24  hours. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded dm-ing  the  first  7  minutes  by  a  decrease  of  1-64  D. 
The  maximum  increase  occurred  at  the  54th  minute,  but 
the  range  remained  materially  increased  during  the  fol- 
loA\Tng  8  hours.  This  increase  at  its  maximum  amounted 
to  8-89  D.;  that  is,  the  range  was  changed  from  its  normal 
12-11  D.  to  21  D. 

It  ■^^all  be  noticed  that  measurements  of  the  far  and 
near  points  in  the  vertical  and  horizontal  meridians  gave 
cUfferent  results  during  the  first  36  minutes  of  the  obser- 
vation. As  it  is  evident  that  measurements  cannot  be 
made  in  the  two  meridians  at  the  same  time,  and  as 
eserine  causes  violent  clonic  spasms  of  the  accommodative 
apparatus,  it  is  improbable  that  these  difi'orences  really 
represent  any  astigmatism.     {See  Chart.) 
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Case  II.— C.  P.,  ret.  19.  Lpft  Eue.  V.  =  -.    Hm.  1  D.     ModeiMto 
Application. 


Time. 

Pupil. 

P.P. 

P.R. 

Vertical. 

Hori.!0nt;il. 

Vertical. 

Horizontal. 

Tinfore  application 
After  application — 

3  minutes 

7          

12          

15 

20         ,.       

26 

30 

3K         

42 

51         

57         

72         

102         

132 

157         .,       

252 

312          

372 
432 
652         „       ..      .. 

24  hours 

48  hours  

3  5  mm. 

3-5 
3 

2-5 
2 

1   5 

1  75 

1-5 

1-5 

2 

2 

2 

2 

2 

2 

2 

2 

Recovery 
of  ])upil. 

9  cm. 

7 

6-5 

4-5 

4-5 

4-5 

4  5 
5 

4-75 
4-75 
5 

! , 

0   o 

5  5 
5 

6 

7 
7 

?-5 

9 

9  cm. 

7 

6-5 
4 
5 

4  "5 
4-5 

4-75 
4-75 
5 
5 

5  "5 
5  5 
5 

7 

6 

7 

7-5 

7-5 

9 

-lUO  cm. 

25 

18 
19 
IS 
24 
37 
HI 

-100  cm. 
25 

k; 

15-5 
17 
17 
35 

87 

In  this  eye  eserine  caused — 

(1.)  An  approximation  of  tlie  far  point,  ^vlnc•h  began  at 
tlie  7th  minute,  reached  its  maximum  at  the  12th  minute, 
and  disappeared  in  42  minutes.  The  maximum  approxi- 
mation was  represented  by  (Vl>  D. 

(2.)  An  approximation  of  the  near  point,  which  began  at 
the  3rd  minute,  reached  its  maximum  at  the  12th  minute, 
and  remained  to  a  matenal  extent  for  more  than  1>  hours. 
The  maximum  approxiinatioii  was  represented  by  12'4/)  1). 

(3.)  A  contraction  of  the  pupil  which  began  at  the  Ttli 
minute,  reached  its  maximum  at  tlie  2()th  minute.  luid 
n-iiiaineil  for  more  than  24  hour.s. 
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(4.)  An  increase  in  the  range  of  accomTnodation,  pro- 
ceded  by  a  decrease  of  0"73  D.  during  the  first  7  minutes. 
The  maximum  increase  occurred  at  the  42nd  minute,  and 
the  range  remained  materially  increased  during  the  fol- 
lowing 8  hours.  This  increase  at  its  maximum  amounted 
to  9'94  D. ;  that  is,  the  range  was  changed  from  12-11  D. 
(normal)  to  22-05  D. 

Case  III.— J.  W.  B.,  tet.  23.      Left  Eye.     Y.  =  ^.       Hm.  05. 

6 

Moderate  Application.     Observations  in  Vertical  Meridian 

oulv. 


Time. 

PupH. 

P.P. 

P.E. 

Before  application  .  . . 

3  mm. 

11  cm. 

-200 

After 

application — 

5  minutes 

3 

9-5 

-200 

10 

3 

H-5 

100 

15 

2-5 

8 

15 

20 

2 

7  0 

16 

25 

2 

7-5 

52 

30 

2 

7-5 

61 

35 

2 

7-5 

150 

40 

2 

8 

-200 

45 

2 

8 

-200 

55 

2 

7-5 

-200 

75 

2 

8 

-200 

The  near  point  returned  to  its  normal  position  within 
8  hom-s,  but  the  pupil  remained  contracted  for  more  than 
24  hours.     It  had  recovered  completely  within  48  hoiurs. 

In  this  case  eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  10th  minute,  reached  its  maximum  in  15  minutes,  and 
disappeared  in  40  minutes.  The  maximum  approxima- 
tion was  equivalent  to  7-17  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th  minute  and  reached  its  maximum  in  20  minutes. 
The  near  point  remained  greatly  approximated  for  75 
minutes,  and  returned  to  its  normal  position  in  8  hours. 
The  maximum  approximation  was  equivalent  to  4*24  D. 
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(3.)  A  contraction  of  the  pupil  whicli  began  at  the 
loth  minute,  reached  its  maximum  at  the  20th  minute, 
and  remained  for  24  hours. 

(4.)  An  increase  in  the  range  of  accommodation,  inter- 
rupted between  the  10th  and  25th  minutes  by  a  decrease, 
which  at  its  maximum  was  equivalent  to  3*76  D. ;  that  is, 
to  more  than  one-third  of  the  normal  range  (9-59  D.). 
The  maximum  increase  occui-red  at  the  5oth  minute,  and 
was  equivalent  to  424  D.,  that  is,  to  less  than  half  the 
normal  range,  so  that  the  total  range  at  this  time  was 
13-83  D.     The  increase  disappeared  within  8  hours. 


Case  IV. — A.  S.,  aet.  17.     Right  Eye.     Observatious  in  Vertical 
Meridian  only.      Moderate  Application. 


Time. 

Pupil. 

P.P. 

P.E. 

Before  application  .  . . 
After  application — 
5  minutes 

10         „       

15 

20         „       

25         „       

30 

35 

40 

45         

8  mm. 

7 

5-5 

4 

2-5 

2 

2 

2 

2 

2 

9  -5  cm. 

9 

9-5 

7 

7 

5 

5-5 

5-5 

5-5 

5-5 

22  cm. 

20 

15  '5 

15 

13 

13 

16 

18 

22 

22 

In  this  case  the  application  of  cserine  caused — 
(1.)  An  approximation  of  the  far  point,  which  began  at 
the  5th  minute,  reached  its  maximum  at  the  20th  minute, 
and    disappeared   at   the   40th   minute.      The  maximum 
approximation  was  equivalent  to  3*15  D. 

(2.)  An  approximation  of  the  near  point,  wliich  began 
at  the  5th  minute,  reached  its  maximum  at  the  25tli 
minute,  and  at  that  time  was  equivalent  to  9*47  D.  This 
approximation  remained  to  nearly  the  same  extent  at  the 
45th  jniniite,  when  the  far  point  had  receded  to  its  normal 
position. 
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(3.)  A  contraction  of  the  pupil,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  25th  minute,  and 
remained  in  this  condition  at  the  45th  minute,  when  the 
observations  were  discontinued. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  the  first  10  minutes  by  a  decrease,  which  at  its 
maximum  was  I'^l  D. ;  that  is,  one-third  of  the  normal 
range  (5-98  D.).  The  maximum  increase  occurred  at  the 
40tli  minute,  and  was  equivalent  to  7-56  D. ;  that  is,  to 
more  than  the  normal  range ;  so  that  at  this  time  the  total 
range  was  13*54  D.     (See  Chart.) 


Case  V.— B.  T.,  set.  17.      V.  = 


1  D.       Observations  in 


Vertical  Meridian  only.      Profuse  Application. 


Time. 

Pupil. 

P.P. 

P.R. 

Before  application  . . . 
After  application — 
5  minutes 

10      „     

15         „       

20         „        

25         

30 

35         .,       

40         

45         „       

50 

55         „       

60         

65 

70         „       

75         „       

80         .,       

85 

5  mm. 

5 
3 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 

10  cm. 

9-5 

6 

6-5 

6 

6-5 

7 

6-5 

6-5 

5-5 

6 

5-5 

5 

6 

6 

6 

6 

6 

75  em. 

75 

16 

10 

12 

12-5 

12-5 

12-5 

12-5 

14 

14 

14 

14 

41 

50 

70 
103 
100 

In  this  case  the  apphcation  of  eserine  caused — 
(1.)  An  approximation  of  the  far  point,  which  began  at 
the  10th  minute,  reached  its  maximum  at  the  15th  minute, 
and   disappeared   at   the   80th.     The   maximum  approxi- 
mation was  equivalent  to  8-67  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
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at  the  5th  minute,  reached  its  maximum  at  the  60th 
minute,  and  at  that  time  was  equivalent  to  10  D.  This 
approximation  remained  to  a  considerable  extent  at  the 
85th  minute,  when  the  far  point  had  receded  beyond  the 
point  it  occupied  previous  to  the  instillation. 

(3.)  A  contraction  of  the  puj^il,  which  began  at  the 
10th  minute,  reached  its  maximum  at  the  15th  minute,  and 
remained  in  this  condition  at  the  85th  minute,  when  the 
observation  was  discontinued. 

(4.)  An  increase  in  the  range  of  accommodation,  inter- 
rupted between  the  10th  and  45th  minutes  by  a  consider- 
able and  irregular  decrease,  which  at  its  maximum  at  the 
15th  minute  was  3*28  D. ;  that  is,  less  than  half  the 
normal  range  (8*67  D.).  The  maximum  increase  occurred 
at  the  80th  minute,  and  was  7  D. ;  that  is,  nearly  equal  to 
the  normal  range,  which  at  this  time  was  increased  to 
15-67  D. 

Case  VI.— W.  L.,  set.  32.     V.  =  -  c   -±^_!P]l:.     Moderate 

6       -ID.  cyl. 

Application.     MeasTirements  in  both  Meridians. 


Time. 

Pupil. 

P.P. 

P.R. 

Vertical. 

Horizontal. 

Vertical. 

20  cm. 

16 
15 
12 
12 
10 
16 
16 
20 

Horizoutal. 

Before  application 

After  apjilication — 

5  niinut'  s 

10 

15          „        

20 

25 

30 

35         

45         ,,       

3  5  mm. 

3-5 

3  5 

2-5 

2 

1-5 

2 

1-5 

15 

9  5  cm. 

7 

7 

7 

6  5 

6-5 

7 

7 

7 

9  '5  cm. 

7 

7 

7 

6-5 

0-5 

/ 

/ 

7 

18  cm. 

16 
15 
12 
12 
12 
13 
16 
18 

In  this  case  the  application  of  escrine  caused — 
(1.)  An  approximation  of  the  far  point,  which  began  at 
tlie  5tli  minute,  reached  its  maximum  nt  the  25th  minute, 
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and  had  disappeared  at  the  45th.  The  maximum  approxi- 
mation was  equivalent  to  3*80  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th  minute,  reached  its  maximum  at  the  20th  minute, 
and  at  that  time  was  equivalent  to  4*86  D.  This  apj)roxi- 
mation  remained  to  nearly  the  same  extent  at  the  45th 
minute,  when  the  observations  were  discontinued  and  the 
far  point  had  receded  to  its  original  position. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
15th  minute,  reached  its  maximum  at  the  25th  minute,  and 
remained  in  this  condition  at  the  45th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
was  at  its  maximum  at  the  45th  minute,  that  is,  when  the 
far  point  had  completely  receded,  and  which  at  this  time 
was  equivalent  to  3*76  D.,  or  more  than  half  the  normal 
range  (5*25  D.),  so  that  the  total  range  was  then  9  01  D. 

It  will  be  observed  that  measurements  of  the  near 
point  in  both  meridians  gave  in  this  case  the  same  results 
throughout,  whereas  in  the  case  of  the  far  point  slight 
differences  are  noticeable.  For  reasons  pre^'iously  referred 
to  (p.  133)  we  feel  inclined  to  regard  these  observations 
as  worthless. 

Summary . 

A  0'5  or  1  per  cent,  solution  of  sulphate  of  eserine  ap- 
plied moderately  or  profusely  to  these  healthy  emmetropic 
and  ametropia  eyes  caused — 

(1.)  An  approximation  of  the  far  point,  which  began 
from  the  5th  to  the  10th  minute,  reached  its  maximum 
from  the  7th  to  the  25th  minute,  and  disappeared  from  the 
40th  to  the  80th  minute.  The  maximum  approximation 
was  equivalent  to  between  3*15  D.  and  8*G7  D, 

(2.)  An  approximation  of  the  near  point,  which  began 
from  the  3rd  to  the  5th  minute,  reached  its  maximum  from 
the  12th  to  the  60th  minute,  and  disappeared  in  from  8  to 
9  hours.  The  maximum  approximation  was  equivalent  to 
between  4-24  D.  and  13-H9  D. 
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(3.)  A  contraction  of  the  pupil,  whicli  began  from  the 
5th  to  the  loth  minute,  reached  its  maximum  from  the 
15th  to  the  25th  minute,  and  disappeared  from  the  2-l:th  to 
the  48th  hours. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
began  from  the  5th  to  the  10th  minute,  and  was  in  three 
cases  preceded  in  the  first  7  to  10  minutes,  and  in  two 
others  was  intennipted  from  the  10th  to  the  45th  minute 
by  a  decrease.  In  the  remaining  case  no  decrease  oc- 
curred. The  decrease  at  its  maximum  varied  from  0'73  D. 
to  3*76  D.  The  maximum  increase  occm-red  from  the 
42nd  to  the  80th  minute,  and  varied  from  3'76  D.  to  9'94D. 
The  increase  disappeared  in  from  8  to  9  hours. 

Taking  the  average  of  these  results,  it  seems  that 
eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  7"33  minute,  reached  its  maximum  in  15*67  minutes, 
and  disappeared  in  48'67  minutes.  The  maximum  ap- 
proximation was  equivalent  to  5"85  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
in  4-33  minutes,  reached  its  maximum  in  26*17  minutes, 
and  disappeared  in  less  than  8  to  9  hours.  The  maximum 
approximation  was  equivalent  to  9*15  D. 

(3.)  A  contraction  of  the  pupil,  which  began  in  9*83 
minutes,  reached  its  maximum  in  20*83  minutes,  and  dis- 
appeared in  24  to  48  hours. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
began  in  6*5  minutes,  reached  its  maximum  in  52*67 
minutes,  and  disappeared  in  8  to  9  hours.  The  maximum 
increase  was  equivalent  to  6*89  D.,  whilst  the  average 
normal  range  was  8*95  D. ;  that  is,  the  proportion  of  the 
increase  to  the  normal  range  was  077  D.  This  increase 
was  iu  three  cases  preceded  in  the  first  8  minutes,  and 
in  two  other  cases  was  interrupted  between  the  10th 
and  35th  minutes  by  a  decrease,  which  at  its  maximum 
was  equivalent  to  2*2<i  D. ;  that  is,  0*25  of  the  normal 
range. 
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We  have  also  made  a  number  of  coutrolling  observa- 
tions which,  in  their  general  result,  confirm  the  preceding 
cases. 

Generalisation. 

We  are  now  in  a  position  to  generalise  on  the  action 
of  eseiine  on  non-presbyopic  emmetropic  and  ametropic 
eyes,  but  before  doing  so  we  desire  to  refer  to  the  Avork 
already  pubhshed  on  this  subject. 

Danders  (1)  gives  a  detailed  description  (with  a  chart) 
of  the  action  of  extract  of  Calabar  bean  on  the  eye  of 
Mr.  Hamer,  who  had  a  far  point  of  48  and  a  near  point  of 
about  5  inches.     The  di"ug  produced  an  approximation  of 
the  far  and  near  points  which  reached  its  maximum  in  30 
to  40  minutes.     The  maximum  contraction   of  the  pupil 
occuiTed  about  the  same  time.     The  far  point  returned  to 
its  noiTQal  position  in  110  to   120  minutes,  but  the  near 
point   remained   approximated   and   the    puj^il  continued 
contracted  for  a  much  longer  time.     Thus  there  was  an 
increase  in  the  range  of  accommodation  preceded  by  a 
decrease  which  seems  to  have  reached  its  maximum  (less 
than  1-5  D.)  in   10  to   20   minutes,  whilst  the   increase 
attained  its  maximum  (not  more  than  2  D.)  between  the 
80th  and  90th  minutes,  that  is,  when  the  far  point  was  just 
returning  to  normal.     Bonders  states  that  in  another  case 
he  observed  this  increase  of  range  without  any  antecedent 
diminution.      Finally,    he    says   that    he   has   noticed   an 
increased  amount   of  astigmatism  whilst  determining  the 
position  of  the  near  point  after  the  use  of  eserine. 

Von  Reuss  (27  and  2 7 A)  whilst  ascertaining  the  in- 
fluence of  eserine  on  the  radius  of  the  cornea,  made 
numerous  measurements  of  the  position  of  the  far  point. 
He  found  that  the  maximum  effect  with  a  1  per  cent, 
solution  always  occuiTed  from  the  20th  to  the  40th  minute, 
and  also  that  "  der  grosste  Brechwerth  des  eiugetretenen 

scheinbaren  Refractions  zuwachses  betrug  ^,  -^,  — ,  r-, 
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"y"'  y  5I'  4I'  T'  31'  "3"'  -^^  61^^^!'  p:  zweimal.      He  does 

not,  however,  refer  to  any  alteration  in  the  range  of 
accommodation. 

Konigstein  (26)  made  some  observations  on  the  local 
action  of  a  1  per  cent,  solution  of  eserine.  He  found  that 
the  influence  on  the  far  point  had  almost  passed  away  in 
an  hour,  whilst  the  approximation  of  the  near  point  only 
ceased  with  tlie  myosis.  Therefore  indu"ectly  he  noticed 
the  increase  in  the  range  of  accommodation. 

Reich  (30)  found  in  the  case  of  a  man  aged  37,  who  was 
suffering  from  paralysis  of  the  accommodation,  and  whose 
range  Avas  reduced  to  3  D.,  that  eserine  produced  an  in- 
crease of  4  D.  in  30  minutes.  He  did  not,  however,  investi- 
gate its  influence  on  healthy  eyes. 

Zehender  (37)  applied  a  \  per  cent.  "  Salicylsauren 
Physostigmin  (eserine)  "  to  the  eyes  of  two  of  his  assist- 
ants. He  made  three  sets  of  observations.  In  the  first 
he  determined  the  near  point  by  Burchardt's  test-dots;  in 
the  second  he  estimated  the  far  point  by  Burchardt's  tests 
and  by  glasses,  and  draws  attention  to  the  influence  of  the 
nan-owed  pupil  on  the  visual  acuity.  He  made  the  third 
set  of  measurements  of  the  near  point  with  a  Graefe's 
"  stabchen  optometer."  Zehender  prefaces  his  tables  with 
the  folloA\dng  statement :  "  Die  Einwirkung  dieses  Mittels 
auf  die  Accommodation  muss  dagegen  in  Abrede  genom- 
men,  oder  miudestens,  in  Hinblick  auf  einige  die  Keinheit, 
des  Versuches  storendo  Momente  als  zweifelhaft  und 
wierlerholter  Priifuiig  bcdiirftig  hingestellt  werden."  The 
action  of  the  drug  seems  to  liave  been  very  irregular, 
especially  in  the  eye  of  his  pupil  A.  (Angelucci),  whose 
far  poijit  was  sometimes  approximated,  and  sometimes 
removed  to  a  further  point  than  usual  under  its  intluence. 
No  very  clear  statement  as  to  the  alteration  of  the  range 
occurs  in  this  paper,  nor  does  Zcheuder's  attention  seem 
to  have  been  especially  directed  to  this  point. 

Krenchel  (18)  in  contrasting  the  action  of  physostigmin 
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and  iTiuscarm,  says  tliat  physostlgmin  begins  by  approxi- 
mating the  near  point  and  so  increasing  the  range  of 
accommodation,  but  stronger  action  causes  the  far  pomt  to 
approach. 

As  far,  then,  as  we  can  ascertain,  no  one,  since  the  time 
of  the  first  and  accurate  investigation  of  Donders,  has 
made  this  a  point  of  special  study,  and  even  Donders  does 
not  state  whether  he  made  observations  on  different  kinds 
of  eyes. 

It  'U'ill  be  seen  from  our  tables  that  the  near  point  is 
obviously  affected  before  the  far  point.  This  is  confirma- 
tory of  Krenchel's  observations,  but  differs  from  the  obser- 
vation of  Donders  on  the  eye  of  Mr.  Hamer.  But  we  find 
that  the  maximum  approximation  of  the  far  point  occurred 
before  that  of  the  near  pomt,  in  this  agreeing  with  Don- 
ders' table.  The  action  on  the  pupil  was  obviously  later 
than  the  action  on  the  accommodation,  but  the  maximum 
contraction  of  the  pupil  occurred  nearly  midway  between 
the  times  of  maximum  affection  of  the  far  and  near  points, 
so  that  it  seems  that  the  time  of  the  maximum  afi"ection 
of  the  accommodation  and  pupil  were  identical.  The 
action  on  the  far  point  usually  ceased  within  an  horn* ; 
in  this  we  agree  with  Konigstein,  but  we  differ  from  him 
with  regard  to  the  time  when  the  influence  on  the  near 
piiuit  ceased.  He  states  that  the  approximation  of  the 
near  point  only  ceased  with  the  disappearance  of  the 
myosis,  whereas  our  table  shows  that  the  myosis  remained 
for  several  hours  after  the  effect  of  the  drug  on  the  near 
point  had  passed  off.  On  comparing  our  results  relative  to 
the  alteration  of  the  range  with  those  of  Donders  (the 
only  other  direct  observation  (m  the  point  we  can  find),  it 
seems  that  the  increase  of  the  range  which  occurred  in  the 
case  of  jMr.  Hamer  bears  a  very  much  smaller  proportion 
to  its  normal  range  than  that  Avhich  we  found  to  be  the 
average :  in  fact  in  none  of  our  cases  was  the  maximum 
increase  as  low  as  that  which  Donders  found  in  I\Ir. 
Hamer's   eye.     This  discrepancy  may  be  accounted  for  by 
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the  fact  that  Donders  used  extract  of  calabar,  and  only 
refers  directly  to  the  action  of  the  drug  on  one  eye.  AVith 
reference  to  the  former  point  A.  Weber  (17)  writes  that 
"  Extract.  Calabarense  ungefahr  10 — 15  mal  schwacher 
wirkt  als  das  Eseiin." 

The  action  of  eserine  during  the  first  hour  is  violent, 
being  characterised  by  the  well-knoT\Ti  clonic  spasms  of 
the  accommodation  and  by  great  irregularity  in  its  action, 
so  that  the  charts  only  represent  the  mean  result.  It  is  in 
consequence  of  this  irregularity  of  action  that  we  feel  our- 
selves unable  to  endorse  the  conclusions  of  Donders  rela- 
tive to  the  efi"ect  of  eserine  in  producing  astigmatism,  for 
we  know  of  no  apparatus  by  which  both  meridians  can  be 
measured  at  the  same  time,  and  dming  the  first  hovu-  of 
the  action  of  eserine  one  cannot  be  sure  that  the  far  or 
near  point  will  occupy  the  same  position  during  any  two 
consecutive  moments,  hence  it  is  quite  impossible  to  accu- 
rately compare  the  measurements  taken  in  one  meridian 
with  those  taken  in  another. 

Explanation  of  the  Changes  in  the  Range  of  Accommodation 
produced  by  Eserine. 

Does  eserine  cause  the  change  of  position  of  the  far 
point  by — 

(A.)  Altering  the  shape  of  the  globe  ;  that  is,  by  alter- 
ing the  curve  of  the  cornea  ? 
(B.)  By  altering  the  position  of  the  lens? 
(C.)  By  its  action  on  the  iris?    Or 
(D.)  By  producing  cramp  of  the  ciliary  muscle? 

(A.)  The  first  question  to  be  answered  is.  What  effect 
does  eserine  produce  on  tlie  intraocular  tension,  and  what 
eSect  could  any  tension  alteration  have  on   the   corneal 

curve  ? 

Lacquour  (11))  and  also  Lucius  (20)  found  that  eserine 
reduced  the  tension  in  glaucoma,  but  the  former  says, 
"  Am  nicht  glaucomatosen  Menschenauge  sowie  am  nor- 
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malen  Kaninchenauge  habe  ich  nach  wiederholten  Physo- 
etigmineiutrautehmgen  eine  Vehinderung  des  intraocularen 
Druckes  nicht  constatiren  konuen."  Hippel  and  Grun- 
hagen  (21)  could  not  observe  any  pressure  alteration  after 
the  application  of  eseriue;  whilst  Adamiick  (5)  found  that 
it  increased  the  tension.  The  observations  of  A.  Weber 
(17),  made  with  the  tonometer  on  the  living  eye  in  man, 
show  that  eserine,  whilst  it  diminished  the  tension  in  the 
anterior  chamber,  raised  it  in  the  vitreous. 

Pfluger  found  that  eserine  first  increased  and  then 
diminished  the  tension.  Finally  Graser  (39),  after  making 
careful  manometric  observations  on  the  eyes  of  living 
animals,  and  after  revie^vang  the  literature  of  the  subject, 
concludes  that  "  Eserin,  in  gleicher  (in  der  gewohnlich 
zur  Herbeifiihrung  von  Myosis  gebrauchten  Dosis  in 
den  Bindehautsack  gebracht)  Weise  angewendet,  bedingt 
zunachst  eine  Drucksteigerung,  der  aber  in  alien  Fallen 
nach  Verlauf  von  spatestens  einer  Stunde  (nachdem  sich 
Myosis  entwickelt)  eine  Druckerniedi'igung  unter  die  Norm 
nachfolgt."  The  decrease  seems  in  ten  cats'  eyes  to  have 
varied  from  4  to  12  mm.  Hg.  It  seems  to  us  that  this 
result  renders  the  earlier  want  of  agreement  exj)licable. 

Could  this  increase  cause  an  alteration  of  the  corneal 
curve  sufficient  to  account  for  even  a  part  of  the  far  point 
approximation?  Schelske  (2)  injected  fluid  into  the 
enucleated  eyes  of  rabbits  and  of  men,  and  so  raised  the 
intraocular  tension.  At  a  certain  pressure  he  found  that 
the  cornea  became  flatter.  Donders  (3),  quoted  by  Hoff"- 
mann,  says :  "  Ein  paar  Mai  haben  wir  auch  den  Radius 
der  Hornhaut  mit  Hiilfe  des  Ophthalmometers  an  einem 
glaukomatosen  und  nicht- glaucomatosen  Auge  desselben 
Indi\aduums  bestimmt,  oder  auch  den  desselben  glauko- 
matosen Auges  vor  und  nach  der  Operation  verglichen, 
ohne  einen  bestimmten  Einfluss  des  intraocularen  Dnicks 
auf  die  Wolbung  der  Cornea  erkennen  zu  konnen." 
Coccius  (4),  as  quoted  by  V.  Reuss,  says:  "  Selbst  in 
solchen   Fallen  einseitiger  Erkrankung,   'wo    hohe  Span- 
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nung,  weit  vorgeriickte  Ambljopie,  Gesichtsfeldbeschran- 
kung,  Druck-Excavation  des  ISelmerven,  Vorhandenseiii 
des  Arterienpulses,'  zu  constatiren  waren,  konnte  dock  ira 
Vergleich  mit  dem  gesuiideu  Auge  keine  Kriimmungs- 
abweichung  gefuudeu  werden ;  er  siicht  den  Grund  hierfiir 
in  der  Rigiditat  der  Sclerotica.  Dagegen  konnte  er  eine 
Abflacliung  der  Cornea  an  einem  Auge  beobachten,  an 
welchem  nach  Discission  einer  Cataracta  Spannungs- 
erhohung  aufgetreten  war,  nnd  wo  sich  der  Radius  der 
Cornea  von  7'75  mm.  an  8'20  mm.  vergrossert  hatte." 
Mauthner  (41)  (quoted  by  Reuss),  also  found  no  alteration 
of  the  corneal  curve  in  glaucoma,  but  in  an  eye  Avitli 
swollen  traumatic  cataract  the  corneal  radius  before  the 
removal  of  the  lens  was  80  mm.,  and  after  its  removal  it 
became  7-73  mm.  It  would  therefore  seem  that  if  the 
excessive  tension  above  described  could  not  produce  an 
alteration  of  the  curvatm'e,  that  the  much  shghter  effect 
of  eserine  would  also  be  powerless,  but  we  must  now 
draw  attention  to  a  long  and  elaborate  paper  by  V^on 
Reuss  (2 7 A). 

With  the  ophthalmometer  of  Helmholtz  he  measured 
the  corneal  curve  at  periodical  intervals  after  the  apph- 
cation  of  eseiine.  He  found  generally,  but  not  invari- 
ably, that  in  rough  correspondence  with  the  approxi- 
mation of  the  far  point  there  was  an  alteration  of  the 
corneal  curve  (usually  diminution  of  the  radius),  which 
disappeared  in  an  hour.  He  allowed  for  working  eri'ors 
0'04  mm.  (but  j\Iauthner  gives  a  larger  margin),  and  says : 
"  Es  muss  vor  Allem  festgestellt  werden,  dass  die  gefun- 
denen  Veriinderungen  nicht  inneihalb  dor  (Jrenzen  dersel- 
ben  zu  liegen  kommen."  A  careful  survey  of  his  tables  and 
charts  shows,  however,  that  his  results  were  exceedingly 
variable,  and  that  there  was  not  an  accui'ate  correspond- 
ence eitlier  in  point  of  time  or  of  quantity  between  the 
corneal  changes  and  those  of  tlie  far  point.  In  fact  he 
himself  admits  that  "  die  Kinwirkiuig  auf  die  Accommoda- 
tion   findet  beinahe    immer    friiher   statt,   als  die  auf  die 
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Hornhautwolbung,  imrl  das  Maximum  der  Accommoda- 
tions-Anspannung  tritt  fast  aiisuahmslos  friiher  ein,  als  die 
grosste  Langen-Abnahme  des  Radius."  However,  he  adds : 
"  Doch  liegt  die  Riickkelir  zur  Norm  beziiglich  beider 
Veranderuugen  nicbt  zu  weit  auseinander,  meist  ist  es 
beim  Radius  fviiher  der  Fall,  selten  spiiter  oder  gleich- 
zeitig."  As  to  the  cause  of  this  corneal  alteration,  he  writes 
further :  "  Wenn  die  longitudinalen  Fasern  (ciliary  muscles) 
sich  ad  Maximum  verkiirzen,  so  werden  sie  vor  Allem  die 
Choroidea  nach  vorne  zieheu  und  den  Glaskorper  unter 
einen  erhohten  Druck  setzen ;  es  wird  dann  ein  Moment 
kommen,  wo  eiu  weiteres  Nachvorneziehen  nicht  mehr 
moghch  ist,  wo  leichter  eine  weitere  Retraction  der  Iris- 
peripherie  eintritt,  und  es  wird  die  Zugrichtung  nach  hinten 
aussen  zur  Geltung  kommen."  "  Die  grosste  Abuahme 
betrug  einmal  0*04  mm.,  nach  wiederholtem  Eintriiufeln 
0"08  mm.,  einmal  0*07  mm.,  zweimal  0'09  mm.,  dreimal 
0-10  mm.,  einmal  0-14  mm.,  0-088  mm.,  0-099  mm., 
0*32  mm."  This  last  result  was  only  found  once,  and  is 
therefore  to  be  received  with  reserve.  Now  it  seems  to 
us  that  this  assumption  relative  to  the  cause  of  the  altera- 
tion of  the  corneal  curve  is  unwarranted,  for  the  far  point 
is  not  usually  approximated  by  eserine  to  the  place  which 
the  near  point  occupied  before  the  application,  that  is  to 
say,  that  the  tension  of  the  ciliary  muscle  produced  by 
normal  accommodation  to  the  near  point  is  usually  greater 
than  the  tension  produced  by  the  application  of  eserine, 
and  he  himself  states  that  the  corneal  radius  does  not 
alter  during  normal  accommodation.  Considering  the 
irregularity  of  his  results,  the  absence  of  definite  informa- 
tion as  to  the  influence  of  altered  intraocular  tension  on 
the  curve  of  the  cornea,  and  the  want  of  detailed  corre- 
spondence between  the  far  point  alteration  and  the  change 
in  the  corneal  cm've,  it  seems  that  there  is  room  for  further 
investigation  on  this  point. 

We  have   endeavoured  to  measure  the  corneal  curve 
before  and  after  the  application  of  eserine  by  a  less  elabo- 
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rate  but  very  convenient  method,  viz.,  that  recommended 
by  Hirschberg  (16,  42)  :  "  um  die  Messung  des  Hornhaut- 
kriimmiingsradius  zu  einer  bequemen  und  scbnell  aus- 
fiihrbaren  Methode  der  Praxis  zu  machen,  werden  in 
Hohe  des  zu  untersuchenden  Auges  zwei  Lichtflammen 
aufgestellt,  so  dass  ihre  gegenseitige  Entfernimg  1  m. 
betragt  und  das  zu  untersucbende  Auge  vom  Mittelpunkt 
ihrer  Halbirungslinie  1  m.  entfernt  ist.  Mit  einer  Lupe 
(oder  mit  dem  Pupillometer  von  Coccius)  misst  man  yS,  die 
Grosse  der  Distanz  der  beiden  Lichtflammen  im  Spiegel- 
bildchen  der  Homhaut,  dann  ist  direct  yS  die  Brenn- 
weite  oder  der  balbe  Krimimungsradius  des  Hornhaut- 
spiegels.  Die  Untersuchung  ist  so  scbnell  ausfiibrbar,  dass 
sie  ebenso  gut  vpie  die  Ophthalmoskopie  auf  jeden  Pa- 
tienten  angewendet  werden  kann,  und  genau  genug,  um 
Abweicbungen  der  Hornhautkriimmung  von  dem  Mittel 
erkennen  zu  lassen." 

To  the  eye  of  a  man  aged  24,  in  wbom  an  iridectomy 
had  been  performed  after  an  injury,  but  whose  eye  had 
perfectly  recovered,  we  applied  eserine  solution,  having 
first  measured  the  radius  of  the  cornea.  Some  time  pre- 
viously we  had  applied  atropine  to  the  eye  and  had  esti- 
mated the  refraction  by  retinoscopy :  before  atropine  the 

vision   of    the  injured  eye    =    -^-■.   by  retinoscopy  in  the 

meridian  of  the  coloboma   (down  and  out)  a  —  0*25  lens 

reversed  the  shadow,  Avhilst  in  the  opposite  meridian  a 

+ 1  D.  over  corrected. 

,,    -        ^      .         .,,    cyl.  -1-25  D.  30°  out    ., 

Under  atropme  with    *' -, .  -  j^ the  vision 

P 

=  —r.     The  far  point  before  the  application  of  eserine, 

that  is  when  the  eye  was  not  under  the  influence  of  any 
drug,  was  for  lines  in  the  axis  of  the  coloboma  250  cm., 
and  for  those  in  the  opposite  axis  125  cm. :  the  near  points 
being  respectively  10*5  and  10  cm.  A  careful  measure- 
ment  of  the  cornea  made  at  this  time  with  all  the  points 
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distant  2  metres  (instead  of  1  to  ensure  greater  absolute 

accuracj)   gave  a  radius  of  I'D  mm.      When,   after  the 

apphcation  of  eserine,  the   far  pomts   had  both  reached 

32  cm.  and  the  near  points  6'5  cm.,  on  making  observations 

under  exactly  the  same  circumstances,  we  were  unable  to 

observe   the    slightest    change    in   the    indicated  radius, 

although  whilst  accommodating  for  the   near  point   the 

tension  of  the  ciHary  muscle  was  greater  than  under  normal 

circumstances.     Now,  taking  8  mm.  as  the  normal  radius 

of  the  cornea  and  1*337  as  its  refractive  index  and  1  as  the 

1-337  —  1         1  1 

index  of  air,  we  have '  „.,  —  x   tt  =  —p,  where  /  = 

i'oo7  o  J 

^,  •     .     1  r  .  1-1    0-337       1-337       1 

the  prmcipal  locus:   irom  wmcn  — ^— =  — -; — -j mm.: 

»  /  OO 

/  =  31-7  mm.,  giving  R  =  „  ,'  .-,  +  —  where  co  =  the 
•^  ^  ci        o  0-0421        OO 

punctum  remotum.     In  our  case  co  was  2000  mm.   (mean) 

before  the  application  of  eserine,  and  320  mm.  after.     If 

the  cornea  alone  produced  this  change  there  should  be  a 

difference  between  the  measurements  taken  when  the  far- 

.  .  0-47 

point  was  in  these  two  positions  of  —^  mm.  Since,  how- 

evei*,  it  would  have  been  quite  possible  for  us  to  have 
overlooked  a  change  of  less  than  0-25  mm.,  we  modified  the 
experiment  as  follows  : — We  measm-ed  the  radius  of  cuiwa- 
ture  of  the  L.  cornea  of  C.  P.  (on  whose  eyes  the  action  of 
pilocarpine  and  eserine  is  noted  in  this  paper)  by  fixing 
the  lights  as  before  at  1  metre ;  this  time,  however,  whilst 
the  observed  eye  w^as  fixed  on  a  distant  object  we  placed 
our  own  eyes  whilst  making  the  observation  at  a  definite 
distance  from  the  observed  cornea.  We  then  held  a  mm. 
measure  as  close  to  the  cornea  as  possible  and  read  oflf 
the  distance  between  the  centre  of  the  two  images.  With 
care  we  could  read  to  0*25  mm.  It  "udll  be  remembered 
that  C.  P.'s  far  point  was  1000  mm.  and  his  near  point 
90  mm.  We  found  the  radius  of  his  cornea  to  be  7-5  mm. 
(this  of  course  not  being  an  absolute  value).     After  a  pro- 
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fuse  application  of  eserine  the  far  point  was  brought  to 
200  mm.  and  the  near  point  to  45  mm.  We  now  made 
several  careful  examinations  of  tlie  cornea  in  the  same 
manner  as  before,  and  also  whilst  the  patient  was  accom- 
modating to  his  utmost.  We  could  not,  however,  find  any 
trace  of  alteration  in  the  radius.  Now  if  the  alteration  of 
the  corneal  curve  had  been  instrumental  in  causing  the 
approximation  of  the  far  point  even  (by  an  application  of 
the  preceding  formula)  there  should  have  been  a  difference 
of  about  1"04  mm.  radius,  that  is,  a  difference  of  O'O  mm. 
in  our  measurements. 

However,  to  conclusively  settle  the  matter  we  adopted 
an  entirely  different  plan.  We  placed  over  the  eye  an 
accurately  fitting  metal  cup  ^vith  a  plane  glass  front. 
The  cup  was  filled  with  warm  normal  saline  solution 
(0'65  per  cent.)  and  the  observed,  looking  thi'ough  this 
bath,  practically  possessed  a  plane  cornea  and  was,  conse- 
quently, highly  hypermetropic.  It  will  be  seen  that  this 
apparatus  is  only  a  variety  of  that  used  by  Coccius  in 
pro^nng  that  the  cornea  plays  no  part  in  normal  accommo- 
dation. With  this  apparatus  it  was  absolutely  impossible 
that  changes  in  the  cornea  could  influence  the  position  of 
the  far  or  near  points. 

Wo  applied  this  apparatus,  filled  with  saline  solution, 
to  the  left  eye  of  C.  P.,  and  the  vision  was  reduced  to  a 
dim  perception  of  large  objects:  on  placing  a  +27  D.  lens 

in  front  of  the  glass  cornea  the  vision  again  =  -r.      With 

a  +  28  D.  lens  (to  bring  the  far  point  witliin  a  measurable 
distance)  the  far  point  was  at  125  cm.  and  the  near  point 
at  14  cm.,  the  vertical  meridian  only  being  measured.  The 
apparatus  was  then  removed  and  eserine  profusely  applied  ; 
after  the  lapse  of  eight  minutes  the  apparatus  was  re- 
adjusted exactly  as  before. 
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Time. 

Near  point. 

Far  point. 

Before  application  . . 

IJ;  cm. 

125  em. 

After 

application — 

10  iniiiates 

7 

40 

15 

,,       

8-5 

39 

20 

,,        

7 

37 

35 

8 

42 

50 

9-5 

125 

oo 

,j       

8 

91      . 

60 

J,       

9 

80 

65 

,,       

8 

99 

70 

jj       

9-5 

105 

80 

"       

8-5 

125 

On  removing  the  apparatus  the  distant  vision   = 


6 


and  the  near  point  was  at  4*5  cm.  distance.  The  irre- 
gularity of  the  observations  between  the  20th  and  the 
50th  minutes  was  due  to  sicknesa  which  temporarily 
affected  the  patient.  {See  also  Chart  of  Case  16.)  This 
table  and  chart  should  be  compared  with  Table  II. 

In  this  eye  eserine  caused,  when  the  measurements 
were  taken  with  the  apparatus — 

(1.)  An  approximation  of  the  far  point,  Avhich  began 
in  less  than  10  minutes,  reached  its  maximum  at  the  20th 
minute,  and  returned  to  its  normal  position  practically  at 
the  80th  minute.     The  maximum  approximation  was  equi 
valent  to  1-9  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
within  10  muiutes,  reached  its  maximum  at  the  10th 
minute,  and  remained  to  a  material  extent  when  the  ob- 
servations were  discontinued  at  the  80th  minute.  The 
maximum  approximation  was  equivalent  to  7*14  D. 

(3.)  An  increase  in  the  range  of  accommodation,  Avhich 
reached  its  maximum  at  the  10th  minute,  and  remained  to 
a  material  degree  at  the  80th  minute,  when  the  observa- 
tions were  discontinued.  The  maximum  approximation 
was  equivalent  to  5 '44  D.,  that  is  0'86  of  the  normal  range 
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G-34  D.  (with  the  apparatus),  so  that  the  total  range  at 
this  time  was  11*78  D. 

Table  sliowing  the  Action  of   Eserine  on  the  Left  Eje  of  C.  P. 


With  the  apparatus. 

Without  the 

apparatus. 

Time. 

Eange  of 
accommodation . 

Time. 

Eange  of 
accommodation. 

before  application 

6-34D. 

Before  application 

12- 11  D. 

After  application 
10th  minute  . . . 

11-7SD. 

After  application 
12th  minute 

17 -76  0. 

35th       „       ... 

10-12  D. 

36th       „        

18-81  D. 

50tb       „        .   . 

9  -73  D. 

54th       „        

22 -05  D. 

Far  point  in 
original  position. 

80th       „       ... 

10-96D. 

Far  point  in 

original  position. 

72nd      , 

21  D. 

From  this  table  it  will  be  seen  that  before  application 
the  range  of  accommodation  with  ihe  apparatus  was  to 
tliat  without  the  apparatus  as  1  :  1-91.  At  the  only  time 
ut  which  comparisons  are  again  possible,  that  is,  when  the 
far  points  had  returned  to  the  normal  position  (80th  with 
the  apparatus,  54th  without),  the  ratio  was  1  :  2-01.  It 
therefore  seems  that  the  influence  of  eserine  on  the  accom- 
modation is  relatively  the  same  when  a  plane  cornea  is 
sul)Ktituted  for  a  curved  one. 

We  made,  liowever,  a  controlHiig  experiment,  XVIa. 

(r.  L.,  aged  20,  emmetropo  V.  =  ■— ,  near  point  at  11  cm. 

WMien  the  Ranic  apparatus,  filled  with  normal  saline  solu- 
tion, was  api)licd  to  the  left  eye  the  vision  was  reduced  to 
a  mere  perception  of  light,  and  with  the  aid  of  a  +  23  D.  lens, 

caiiriilK- ('<'n<i('d,  it  became -T".      With  a    +  24  IX   the  far 

I) 
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point  was  100  em.  and  the  near  point  16  cm.  With  a 
+  25  D.  the  far  point  was  47  cm.  and  the  near  point 
14-0  D.  These  distances  were  measured  as  before  from 
the  auxihary  lens.  The  apparatus  was  removed,  eserine 
profusely  apphed,  and  after  a  lapse  of  6  or  7  minutes  it 
was  readjusted.  The  following  table  shows  the  changes 
in  the  position  of  the  far  and  near  points  produced  by  the 
action  of  eserine  : — 


Time. 

Near  point. 

Far  point. 

Before  application  without  apparatus 

11 

cm. 

X 

Before  application  with  apparatus  . . . 

14 

5 

47  cm. 

15    minutes    after   application    with 

15 

25 

20  minutes  after  with  apparatus 

11 

20 

25  minutes  after  with  apparatus 

11 

15 

25  minutes  after  without  apparatus  . . 

9 

16 

At  the  25th  minute  the  observations  were  discontinued 
on  aci-.ount  of  the  patient  being  sick  and  faint.  Neverthe- 
less the  table  shows — 

(1.)  The  range  of  accommodation  before  application 
was  9-09  D.  without  the  apparatus,  and  4*77  D.  with  it. 
The  ratio  of  the  one  to  the  other  being  1  :  0*52. 

(2.)  At  the  25t]i  minute  the  range  of  accommodation 
was  4-86  D.  without  the  apparatus,  and  2*42  D.  ^^^th  it : 
the  ratio  of  the  one  to  the  other  being  1  :  0*49. 

Since  then  we  have  been  unable  to  observe  any 
alteration  in  the  corneal  radius  following  the  applica- 
tion of  eserine,  and  since  we  have  been  unable  to 
notice  any  material  difference  in  the  extent  to  which 
the  near  and  far  points  were  altered  in  position  by 
the  eserine  when  a  plane  was  svibstituted  for  a  curved 
cornea  (that  is  relatively,  for  the  alteration  of  the  position 

m2 
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of  the  nodal  point  necessarily  alters  the  extent  of  range), 
we  therefore  conclude  "  that  this  alteration  of  the  corneal 
radius,  which  Von  Reuss  has  described  with  such  minute- 
ness and  care,  is  neither  a  constant  nor  necessary  accom- 
paniment to  the  change  in  the  range  of  accommodation  ; 
and  that  the  influence  the  cornea  exerts  in  the  approxi- 
mation of  the  far  or  the  near  point,  if  it  constantly  exists, 
is  very  trivial."  Indeed,  we  fiu'ther  think  it  probable 
that  the  alterations  he  describes  have  some  other  source 
than  the  contraction  of  the  ciliary  muscle. 

(B.)  Can  the  change  in  the  range  of  accommodation 
be  due  to  an  alteration  in  the  position  of  the  lens  ? 

To  this  question  we  find  ourselves  unable  to  give  a 
definite  reply  ;  for  although  we  believe  that  we  may  state 
positively  that  no  movement  of  translation  of  the  lens 
takes  place  normally  in  accommodation ;  and  although  we 
feel  that  we  are  justified  in  asserting  that  the  whole  of  the 
increase  produced  by  eserine  is  not  due  to  any  movement 
of  the  lens,  yet  we  are  unable  to  make  a  positive  state- 
ment that  no  movement  of  the  lens  occiirs  and  that  no 
part  of  the  increase  is  due  to  any  such  movement :  on  the 
other  hand  we  are  unable  to  say  such  a  movement  takes 
place.  Some  slight  forward  movement  of  the  lens  is  more 
than  possible,  since  A.  Weber  (17)  found  that  the  con- 
traction of  the  iris  raises  the  tension  in  the  vitreous  whilst 
it  diminishes  that  in  the  anterior  chamber,  thus  con- 
firming, we  believe,  Helniholtz's  calculation.  Since  with 
an  advance  of  tile  lens  the  nodal  point  of  the  dioptric 
system  is  also  advanced,  it  is  evident  that  any  alteration 
in  the  curve  of  the  lens  will  now  produce  a  greater  eftect 
than  formerly. 

That  increased  posterior  tension  ^vill  produce  a  forward 
movement  of  the  lens  is  sufficiently  proved  by  the 
pathology  of  glaucoma;  on  the  other  hand  the  increased 
tension  in  the  vitreous  resulting  from  the  application  of 
eserine  is  hardly  even  for  argument's  sake  to  be  com- 
])arod  with  that    in    glaucoma.      I'herefore    we  are  com- 
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pelled    to  close  this  discussion  with  the  following-  state- 
.  ment : — 

"  A  forward  movement  of  the  lens  may  be  produced  by 
eserine  and  this  may  contribute  slightly  to  the  alteration 
in  the  position  of  the  far  and  near  points." 

(C.)  Can  the  gi-eat  contraction  of  the  sphincter  pupil Ige 
which  eserine  causes  have  any  influence  in  producing  the 
changes  in  the  position  of  the  far  and  near  points  ? 

It  is  very  difficult  to  understand  in  what  manner  this 
could  exert  any  influence.  In  Hjort's  case  there  was  no 
iris  and  the  changes  in  the  position  of  the  far  and  near 
points  were  well  marked ;  in  our  own  case  of  iridectomy 
the  functional  destruction  of  the  iris  did  not  influence  the 
result,  and  further,  since  the  far  point  approximates  and 
recedes  without  any  reference  to  the  iris-contraction,  and 
the  near  point  returns  to  normal  before  the  pupil  has 
returned  to  its  normal  size,  it  seems  to  us  that  there  is  not 
the  least  evidence  to  support  such  a  view,  and  we  there- 
fore feel  able  to  make  this  positive  statement :  "  the  con- 
traction of  the  iris  has  no  appreciable  influence  on  the 
accommodative  changes  produced  by  eserine." 

(D.)  It  might  seem  suflicient  to  state  that  having 
proved  that  the  other  factors  do  not  produce  the  change 
in  the  range  of  accommodation,  the  ciliary  muscle  is 
the  only  structure  which  can  effect  them.  But  it  is 
now  our  intention  to  endeavour  to  show  that  there  is 
direct  evidence  of  the  action  of  eserine  on  the  aocoiu- 
modative  apparatus.  We  think  that  we  are  justified 
in  taking  it  as  proved  "  that  accommodation  for  the  near 
is  effected  by  the  contraction  of  the  ciHary  muscle,  which 
draws  forward  the  ciliary  processes,  relaxes  the  suspensory 
ligament,  and  allows  the  anterior  surface  of  the  lens  to  be- 
come more  convex."  What  evidence  is  there,  then,  that 
the  application  of  eserine  can  produce  this  change  ? 
Professor  0.  Becker  (6),  quoted  by  Hjort,  found — 
"  (1.)  Dass  die  Ciliarfortsatze  ein  mit  der  Weite  der 
Pupille  wechselndes  Volumen  zeigen,  indem  sie  gegen  die 
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Sehaxe  vorrlicken  wenn  die  Pupille  sich  beim  Sehen  in 
die  Feme  oder  auf  Atropin  erweitert,  sich  aber  gegen  deu 
Ciliarkorper  znriickziehen  Avenn  die  Pupille  sicli  bei 
Accommodations-Anspanirang  oder  auf  Calabarextract 
verengert. 

"  (2.)  Dass  die  Ciliarfortsatze  niemals  die  Linse  be- 
riihren. 

"  (3.)  Da8s  bei  Accommodation  fiir  die  Xahe  und  bei 
Einlegen  von  Calabarpapier  der  schwarze  Linsenrand 
breiter,  bei  Entspannung  des  Auges  und  Eintraufeln  von 
Atropinlosung  schmUler  wurde,  was  sich  nur  durch  eine 
Abstumpfung  und  Zuscharfung  des  Linsenrandes  erklaren 
lasst.*' 

Hjort  (14),  however,  had  a  splendid  opportunity  of  ob- 
serving the  changes  in  the  position  of  parts  in  a  patient 
whose  iris  had  completely  disappeared  in  consequence  of 
a  dynamite  explosion,  the  eye  being  otherwise  uninjured. 
The  range  of  accommodation  was  in  no  vnfie  affected  by 
the  injury,  but  it  was  a  little  more  myopic  than  its  fellow. 
Hjort,  after  making  some  careful  observations,  writes  as 
follows :  "  Bei  Calabareinwirkung  zeigte  sich  eben  dasselbe 
(as  by  accommodation  for  6  or  8  inches),  nur  in  sehr  viel 
auf  fallen  derer  Weise.  Die  Ciliarfortsatze  traten  wiihrend 
der  Nahe-Accommodation  so  stark  hervoi*,  dass  man  an 
einzelnen  Stellen  den  Boden  der  zwischenliegenden  Fur- 
chen  sehen  konnte,  der  Linsenrand  wurde  deutlich  breiter, 
wahrend  der  Abstand  dei'selben  von  den  Spitzen  der  Ciliar- 
fortsatze ungeiindert  evschien  .  .  .  Wahrend  der  stUrksten 
Calabareinwirkung  (nach  30  j\Iinuten)  zeigte  sich  der 
Fernpunkt  von  28  bis  6  Zoll  hereingeriickt.  Ho  found 
that  during  normal  accommodation  for  6  or  8  inches — 

*'  (1.)  Der  schwarze  Linsenrand  wurde  sichtbar  breiter. 

"  (2.)  Die  CiliarfoitHatzc  riickten  hervor,  der  Augen- 
achse  naher,  und  schicuen  gleichzeitig  zu  schwellen. 

"  (3.)  In  dcm  Abstand  zwischen  Linsenrand  und  Spitze 
der  Ciliarfortsiitzc  (Zonularramn)  konnte  keine  Aenderung 
beobachtet  werden." 
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In  two  albinos  in  whom  eserine,  locally  applied,  pro- 
duced the  most  profound  myosis,  Hjort  confirmed  this 
alteration  of  the  position  of  the  ciliary  processes  during 
accommodation  and  dming  the  action  of  eserine.  He  says 
that  Becker's  failm'e  to  see  this  change  was  accounted  for 
by  his  not  using  calabar,  which  exaggerates  the  normal 
changes.  "We  desire  to  lay  particular  stress  on  the  fact 
that  Hjort  could  not  distinguish  between  the  action  of 
calabar  and  normal  accommodation,  except  that  with 
calabar  the  changes  were  more  marked,  that  is,  the 
difference  was  one  of  quantity  only. 

Bauerlein  (15)  made  similar  observations  on  eight 
albinos  and  on  many  iridectomied  eyes,  and  confirmed 
Hjort's  statements,  whilst  A.  Weber  (17)  goes  almost 
further.  Thus,  he  says :  "  Mit  vollstandiger  Evidenz  ist 
am  iridectomirten  Auge  nacli  Anwendung  von  Calabar  zu 
sehen,  dass  die  Ciliarfortsatze  nicht  nur  weit  hervorriicken, 
sondern  auch  so  miichtig  anschwellen  dass  sie  sich  in  dem 
Z^vischenraumdes  Coloboms  nach  aussen  umschlagen  und  so 
liber  das  Niveau  der  Irisfliiche  hervorwolben  ,  .  .  Dass  aber 
die  Turgescenz  nicht  die  einzige  Ursache  des  Sichtbarwer- 
dens  resp.  des  deutlicheren  Hervortretens  der  Ciliarprocesse 
ist,  sondern  dass  ^^^rklich  ein  Vorriicken  derselben  statt 
hat,  davon  hatten  wir,  abgesehen  von  der  apvioristischen 
Annahme,  einmal  eineu  unzweideutigen  Beweis :  an  diesem 
Auge  sah  man  die  aus  den  Interstitien  zwischen  je  zwei 
Processus  facherartig  sich  ausbreitenden  Biischel  ganz; 
leicht  getriibter  Zonulafasern,  die  vor  der  Calabar-Anwen- 
dung  alle  deutlich  vom  Linsenrande  her  nach  hinten 
zogen,  nach  eingetretener  Calabarwirkung  im  seitlichen 
Theil  des  Coloboms  horizontal  im  mittleren  Theile,  wo  die 
Ciliarfortsatze  nach  aussen  umgeschlagen  waren,  von  der 
Liuse  gegen  die  Peripherie  sogar  etwas  nach  vorne  ver- 
laufen." 

The  evidence  of  these  three  observers,  Hjort,  Bauer- 
lein, and  A.  Weber,  seems  to  us  conclusive  that  the  action 
of  eserine  is  to  produce  the  identical  changes  which  occur 
in  accommodation  for  a  near  object. 
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Coupling  this  with  our  own  results,  obtained  whilst 
measuring  the  corneal  cuiwe  in  order  to  eliminate  the 
supposed  influence  of  the  cornea  on  the  position  of  the 
far  point,  Ave  are  enabled  to  conclude  that — The  change 
in  position  of  the  far  and  near  points  which  eserine  pro- 
duces, and  the  consequent  alteration  in  the  range  of 
accommodation,  must  be  refeiTed  chiefly,  if  not  entirely,  to 
changes  produced  by  the  eserine  in  the  ciliary  muscle 
itself,  since  it  has  been  shown  that  neither  the  changes 
in  the  iris  nor  the  cornea,  nor  an  alteration  in  the  position 
of  the  lens,  could  produce  more  than  a  fractional  part 
of  the  change,  and  also  since  the  influence  of  the  first 
two  factors  can  be,  at  all  events  sometimes,  entirely  elimi- 
nated. 

Having  then  localised  the  action  of  eserine  to  the 
accommodation  apparatus,  it  remains  for  us  to  consider 
what  is  the  nature  of  that  action.  In  the  later  stage, 
when  the  far  point  has  receded  and  the  near  point  remains 
mateiially  approximated,  and  the  range  of  accommoda- 
tion is  thus  increased,  it  is  evident  that  eserine  has  acted 
like  strychnia  (Donders),  and  we  have  to  deal  "^dth 
some  change  in  the  muscle  which  causes  it  to  respond 
more  powerfully  than  usual  to  volitional  impulses.  The 
probable  meaning  of  the  first  approximation  of  the  far 
point  is  that  eserine  at  first  causes  a  spasm  (accommo- 
dationskrampf)  with  increased  response  to  volitional  im- 
pulses, and  that  the  first  effect  passes  off  the  more  rapidly 
of  the  two. 

The  A  ction  of  Eserine  on  Preshyopes. 

So  far  as  we  can  ascertain,  no  reference  to  this  point  is 
to  be  found  in  any  preceding  paper. 
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Case  VII.— C.  B.,  ^t.  50.    Biglit  Eye. 


v.  =  A. 


Hm.  2  D.  = 


6 


18  6- 

Moderate  Application.  Position  of  the  Near  Point  Esti- 
mated in  Vertical  Meridian  only.  Position  of  Far  Point 
Estimated  by  means  of  Glasses  and  Snellen's  Types. 


Time. 

PupU. 

Near  point. 

Far  point. 

Before  application 

After  application — 

5  minutes 

10         „       

3'5  mm. 

3-5 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

42  cm. 

36 
26 
15 

9-5 

7 

7-5 

7 

7 

7-5 

7-5 

7-5 

7-5 

7-5 

7-5 
10 

—   50  cm. 

0 
200 

15         „       

200 

20         „       

200 

25         „       

35         „           

40 
50 

40 
40 
66 
66 

55         „       

66 

60         , ,       

0 

65 

0 

70         „       

80 

0 
0 

90         „       

0 

95         

-133 

After  the  pupil  became  contracted,  whether  in  con- 
sequence or  not  we  cannot  say,  the  distant  vision  was  not 

very  good  even  with  coiTecting  glasses  (  V.  =  —instead  of 

—  y     Towards  the  end  of  the  observation,  however,  the 

sharpness  of  vision   returned  though  the  pupil  was  still 
contracted. 

In  this  eye  eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  5th,  reached  its  maximum  at  the  25th,  and  had  nearly 
passed  away  at  the  95th  minute.  The  maximum  approxi- 
mation was  equivalent  to  4*5  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th  minute,  reached  its  maximuin  at  the  25th 
minute,  and  remained  greatly  approximated  at  the  95th 
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minute,  when  the  observations  were  discontinued.  The 
maximum  approximation  was  equivalent  to  11*9 1  D. 

(3.)  A  contraction  of  the  pupil,  which  began  and 
reached  its  maximum  between  the  5th  and  10th  minute, 
and  remained  to  the  same  degree  at  the  95th  minute,  when 
the  observations  were  discontinued. 

(4.)  An  increase  in  the  range  of  accommodation, 
preceded  in  the  first  10  minutes  by  a  decrease  which  at  its 
maximum  amounted  to  1*6  D.  ;  that  is,  nearly  a  third  of  the 
normal  range  (4*38  D.).  The  increase  reached  its  maximum 
at  the  60th  minute,  and  at  that  time  amounted  to  8"95  D., 
that  is,  to  double  the  normal  range,  so  that  the  range  was 
then  13-33  D.  The  increase  was  still  great  at  the  95th 
minute.     (See  Chart.) 

Case  VIII. — Left  Eye  of  Same  Patient.     Moderate  Application. 
V.  same  as  in  Right. 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  aj)piication. . 

3  '5  mm. 

42  cm. 

-   50  cm. 

After  application — 

5  minutes 

3-5 

32 

-133 

10 

2 

22 

-200 

15        

2 

11 

-400 

20 

2 

7 

66 

25 

2 

6-5 

6Q 

35         „       

2 

6 

66 

40         

2 

6 

100 

50        „       ..      .. 

2 

6 

66 

55         „       

2 

6-5 

200 

60        „       

2 

7 

-400 

65        „       

2 

,  , 

-400 

70       „      

2 

7 

-200 

80 

2 

7 

-200 

90 

2 

, , 

-200 

05         

2 

9 

-100 

At  this  time  with  both  eyes  the  Ilm.  =  1-5  D.  In  this 
eye  the  distant  vision  remained  (Avith  glasses)  good 
6 


throughout    [  ,  j. 
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In  this  eye  eserine  cauBed — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  5th,  reached  its  maximum  at  the  20th,  and  had  nearly- 
passed  away  at  the  95th  minute.  The  maximum  approxi- 
mation was  equivalent  to  3'52  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th,  reached  its  maximum  at  the  35th,  and 
remained  to  a  great  extent  at  the  95th  minute,  when  the 
observations  were  discontinued.  The  maximum  approxi- 
mation was  equivalent  to  14*29  D. 

(3.)  A  contraction  of  the  pupil,  which  began  and 
reached  its  maximum  between  the  5th  and  10th  minutes, 
and  remained  to  the  same  degree  at  the  95th  minute. 

(4.)  An  increase  in  the  range  of  accommodation, 
preceded  in  the  first  5  minutes  by  a  decrease  which  at  its 
maximum  was  0*51  D.  The  increase  reached  its  maximimi 
at  the  40th  minute,  and  at  that  time  was  11-29  D.,  that  is, 
about  2"5  times  the  normal  range  (4*38  D.),  so  that  the 
range  was  then  15*67  D.  The  increase  was  still  consider- 
able at  the  95th  minute. 


Case    TX. — E.    P.,  ret.    60.      Left   Eye.      Profuse  Application. 


60 


Hm.  2  D.  =  -. 
6 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application. . 

3  "5  mm. 

56  cm. 

-  50  cm. 

After  application — 
5  minutes 

3 

35 

An    encieaiour   was 

10         „       

2 

37 

made    to   estimate 

15         „       

1-5 

25 

the  far  point  with 

20         „        

25         „       

1  5 
1-5 

30 
28 

the  optometer,  but 
the     results    were 

30         „        

35         „       

45         .,       

1-5 
15 
1-5 

34 
40 
40 

wholly   unsatisfac- 
tory, irregular,  and 
unreliable. 

It  will  be  seen  that  in  this  case  eserine  caused  a  very 
trivial  approximation  of  the  near  point,  that  is,  only  1*5  D. 
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even  at  its  maximum,  and  that  this  effect  rapidly  passed 
away.  What  the  effect  on  the  far  point  was  we  cannot 
definitely  state,  and  therefore  the  alteration  in  the  range 
also  cannot  be  given,  but  it  is  nearly  certain  that  it 
was  decreased,  and  but  shghtly  if  at  all  subsequently 
increased. 

In  this  case  eserine  caused-  - 

(1.)  An  approximation  of  the  near  point,  which  began 
at  the  5th  minute,  reached  its  maximum  at  the  15th,  and 
still  existed  to  some  extent  at  the  45th  minute.  The 
maximum  was  equivalent  to  2*2 1  D. 

(2.)  A  contraction  of  the  pupil,  which  began  at  the 
5th  and  reached  its  maximum  at  the  15th  minute,  and 
remained  in  this  condition  at  the  45th  minute,  when  the 
observations  were  discontinued. 


Case  X.— M.  C,  set.  53.     Left  Eye 

Profuse  Application 


V.  =  A. 


60 


Hm.  2  D.  = 


6 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application. . 

After  application — 

5  minutes 

10         .,       

15         „       

20         „       

25         „       

30        „       

35 

40        

45 

3  '5  mm. 

3 

2-5 

2 

2 

2 

2 

2 

2 

2 

60  cm. 

36 
18 

8 

6 

5 

5 

5 
5-5 

5-5 

—   50  em. 

150 

50 

45 

42 

55 

65 
Nearly  normal,  that 
is,  beyond  reach  of 
measurement  with 
the  o))tometer. 

In  this  case  eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  5th,  reached  its  maximum  at  the  20th,  and  disappeared 
probably  between  the  4()th  and  50th  minutes.  The 
maximum  approximation  was  equivalent  to  4*38  D. 

(2.)  An  aj)proximati()n  of  the  near  point,  which  began 
at  the  5th,  readied  its  maximum  at  the  25th,  and  renuiiued 
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to  a  considerable  degree  at  the  45tli  minute,  when  tlio 
observations  were  discontinued.  The  maximum  approxi- 
mation was  equivalent  to  18"33  D. 

(3.)  A  contraction  of  the  pupil,  Avhich  began  at  the  5th, 
reached  its  maximum  at  the  15th,  and  remained  to  the 
same  degree  at  the  45th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  the  first  10  minutes  by  a  decrease  which  was 
1*5G  D.  The  increase  reached  its  maximum  at  the  40th 
minute,  and  at  that  time  was  16"52  D.,  that  is,  nearly  five 
times  the  normal  range  (3-67  D.),  so  that  the  range  was 
then  20-18  D.  The  increase  was  still  considerable  at  the 
45th  minute. 


Case  XI.— E.  D.,  ^t.  49.    Left  Eye.    Y.  =  —.    Hm.  1-5  D.  = 


6 


Profuse  Application. 


24 


Time. 

Pupil. 

Near  point. 

1 

Far  point. 

Before  application . . 

4-5  mm. 

23  cm. 

-   66-6  cm. 

After  application — 

5  minutes 

4 

18 

-   66-6 

10         „       

2-5 

14 

125 

15 

2 

11 

125 

20 

2 

11-5 

86 

25 



2 

11 

GQ 

30 

2 

11-5 

90 

35 

2 

12 

100 

40 

2 

12 

-100 

45 

2 

12-5 

-100 

50 

2 

13-5 

-   66-6 

60 

2 

14 

80 

2 

17 

The  far  point  observations  were  taken  partly  by  the 
optometer  and  partly  by  the  test  types  and  glasses. 

In  this  eye  eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  10th,  reached  its  maximum  at  the  25th,  and  disappeared 
at  the  60th  minute.  The  maximum  approximation  was 
equivalent  to  3*02  D. 
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(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th,  reached  its  maximum  at  the  loth,  and  remained 
to  a  considerable  degree  at  the  80th  minute,  when  the 
observations  were  discontinued.  The  maximum  approxi- 
mation was  equivalent  to  4' 74  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
5th,  reached  its  maximum  at  the  15th,  and  remained  to  the 
same  degree  at  the  80th  minute. 

(4.)  An  increase  of  the  range  of  accommodation,  which 
reached  its  maximum  at  the  40th  minute,  and  at  that  time 
was  348  D.,  that  is,  more  than  half  the  normal  range 
(5-85  D.),  so  that  the  range  was  then  933  D.  The 
increase  was  still  considerable  at  the  80th  minute. 


Case  XII.— E.  F.,  set.  61.      Right  Eye. 

Profuse  Application. 


Y.  =  -.     Hm.  0-5  D. 
6 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application. . 

4'5  mm. 

65  era. 

-200  em. 

After  application — 

5  minutes 

4 

49 

125 

10 

2-5 

34 

95 

15 

2 

20 

95 

20 

2 

30 

70 

25 

2 

30 

85 

30 

2 

29 

9i 

35 

2 

30 

96 

40 

2 

30 

96 

45 

2 

30 

100 

55 

2 

35 

100 

70 

2 

32 

125 

85 

2 

33 

150 

100 

.    .   .    •  • 

2 

30 

Apparently  normal. 

no 

2 

30 

-200 

In  this  case  also  the  far  point  was  estimated  both 
with  glasses  and  with  the  test  types,  but  at  the  end  of  the 
observations,  and  in  fact  carhcr  also,  it  was  at  times  very 

difficult  to  obtain  vision  of  more  than  ^|  even  with  coiTect- 

ing  glasses.     In  tliis  eye  eserine  caused — 
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(1.)  An  approximation  of  the  fai-  point,  which  began  at 
the  5th,  reached  its  maximum  at  the  20th,  and  disappeared 
at  the  100th  minute.  The  maximum  approximation  was 
equivalent  to  1-93  D. 

(2.)  An  approximation  of  the  near  point,  wdiich  began 
at  tlie  5th,  reached  its  maximum  at  the  15th,  and  remained 
to  a  considerable  extent  at  the  110th  minute,  when  the 
observations  were  discontinued.  The  maximum  approxi- 
mation Avas  to  3*46  D. 

(3.)  A  contiaction  of  the  pupil,  which  began  at  the  5th, 
reached  its  maximum  at  the  15th,  and  remained  to  the 
same  degree  at  the  110th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  the  first  10  minutes  by  a  decrease  which  was 
0-79  D.,  that  is,  nearly  half  the  normal  range  (2*04  D). 
The  increase  reached  its  maximum  at  the  15th  minute, 
and  was  at  that  time  l"9l  D.,  that  is,  nearly  equal  to  the 
normal  range,  so  that  the  range  was  then  3'95  D.  From 
the  20th  to  the  55th  minutes  the  range  was  practically 
normal;  from  the  70th  to  the  110th  an  increase  was  again 
noticeable,  which  at  its  maximum  (110th  minute)  was 
179  D.     (See  Chart.) 
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Case  XIII.— A.  R.,  set.  51.     Bight  Eye.     V.  =  -.      Hm.  05  D. 

6 


Time. 


Pupil. 


Before  application 
After  application— 
5  minutes  . . . 

10         „       ... 

15         „       ... 

20 

25         „       ... 

30         „       ... 

35 

40 

45 

50 

55         „       ... 

«0         „       . . . , 

65 

70         „       ... 

75         „       . . .  . 

80 

85 

90        

95         „       . . .  , 
100 

105        „       .  . .  . 
110 

120        „       

130        „       

145         „       

155        „       .... 


Near  point.       Far  point. 


4-5 

3-5 

3 

2-5 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


65  cm. 


52 

35 

22 

10 

9 

9 

9 

11 

9 

9 

10 

9 

9 

8 

9' 

10 

9 


10- 
9 
9 
9 
8- 
9 
9 


■200  cm. 

125 
70 
40 
30 
34 
22 
35 
30 
30 
30 
34 
30 
35 
30 
50 
52 
50 
54 
55 
55 
60 
60 
60 
70 
77 
75 


The  far  point  in  this  case  was  estimated  partly  by  the 
optometer  and  partly  by  test  glasses.  In  this  case  eserine 
caused — 

(1.)  An  approximation  of  the  far  point,  which  began 
at  the  5th,  reached  its  maximum  at  the  30th,  and  had  not 
altogether  disappeared  at  the  155tli  minute.  The  maxi- 
mum approximation  was  equivalent  to  5*05  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5tJi,  reached  its  maximum  practically  at  the  25th 
(the  actual  lowest  measurement  was  at  the  70th,  90th,  and 
120th  minutes,  but  the  increased  approximation  was 
trivial),  and   remained   to   a   great  degree  at  the   145th 
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minute,  when  the  observations  were  discontinued.  The 
maximum  approximation  was  10-22  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
5th,  reached  its  maximum  at  the  25th,  and  remained  to 
the  same  degree  at  the  155th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  the  first  15  minutes  by  a  decrease,  which  was 
1*01  D.,  that  is,  nearly  half  the  normal  range  2*04  D.  The 
increase  reached  its  maximum  at  the  120th  minute,  and 
was  at  that  time  8*05  D.,  that  is,  more  than  four  times  the 
normal  range,  so  that  the  range  then  was  10-09  D.  The 
increase  was  still  great  at  the  155th  minute. 


Case  XIV.— E.  H.,  ^t.  65.    Bight  Eye.  V.  =  —.  Hm.  4-5  D.  =  -. 
'  ^        -^  60  6 

Profuse  Application.     Far  Point  Estimated  by  Test  Types. 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application. . 

After  application — 

5  minutes 

10         „       

15        „       

20         „       

25 

30         „       

35 

40         „       

50         „       

55         „       

60         „       

10       „     

85         .,       

5  mm. 

3-5 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

70  cm. 

60 
13 
10 
10 
10 

9 

9 

9 

10 

12 

10 

9 

Hm.  4  -5 

Hm.  1-5 

Hm.  2 

Hm.  2 

Hm.  1-5D. 
Hm.  1-5D. 

Hm.  2  -5 

Hm.  3  D. 

In  this  case  eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  reached 
its  maximum  at  the  10th  minute,  and  existed  still  to  a 
slight  extent  at  the  85th  minute.  The  maximum  increase 
was  equivalent  to  3D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th,  reached  its  maximum  at  the  30th,  and  was 
VOL.  XI.  N 
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in  that  condition  at  the  85th  minute.  The  maximum 
approximation  was  equivalent  to  9*68  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
5th,  reached  its  maximum  at  the  15th,  and  remained  in 
that  condition  at  the  85th  minute,  when  the  observations 
were  discontinued. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
reached  its  maximum  at  the  85th  mmute.  The  increase  at 
its  maximum  was  equivalent  to  8*18  D.,  that  is,  more  than 
equal  the  normal  range  (5-93  D,),  so  that  the  range  was 
then  14-11  D.     {See  Chart.) 


I 


Case  XV.—LeftEije  of  Same  Patient.  Y.  =  —.  Hm.  4-5  D.  =  ^. 
Application  and  I^Iethod  as  in  R. 


Time. 


'upi 


£  efo  re  app  I  leaf  ion. 

After  applicatio'ii- 

5  minxites  . .  . .  , 

10 

15         „       

20  „       

25  „       

30  „       

35  „       

40  „       

50 

55  „       

GO  „       

70 

85  „       


5  mm. 

4 
3 
2 
(Oval  horizontally) 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


Near  point. 


70  cm. 

50 
7 
5 

6 

5-5 

6 

9 

9 


Far  point. 


Hm.  4-5D. 

Hm.  1-5  D. 

Hm.  1-5D. 

Hm.  2-5D. 

Hm.  2-5  D. 
Hm.  3  D. 

Hm.  3-5  D. 
Hm.  3  D. 
Hm.  3-5  D. 


In  this  eye  eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  reached 
its  maximum  at  the  10th,  and  had  almost  disappeared  at 
the  85th  minute,  when  the  observations  were  discontinued. 
The  maximum  approximation  was  equivalent  to  3  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th,  reached  its  maximum  at  the  15tli,  and  existed 
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still  to  a  great  extent  at  the  85tli  minute.  The  maximnni 
approximation  was  equivalent  to  18'57  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
Oth,  reached  its  maximum  at  the  loth,  and  remained  in 
that  condition  at  the  85th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
reached  its  maximum  at  the  15th  minute,  and  existed  to 
nearly  the  same  degree  at  the  85th  minute.  The  maxi- 
mum increase  was  15*57  D.,  that  is,  more  than  2*5  times 
the  normal  range  (5-93  D.),  so  that  the  total  range  was 
then  21-5  D. 

We  have  also  applied  eserine  to  the  eye  of  a  myope, 
aged  47,  and  we  found  that  it  caused  an  increase  in  the 
range  of  accommodation  preceded  by  a  slight  diminution. 
Other  conti-olling  observations  on  presbyopic  eyes  have 
given  results  agreeing  in  the  main,  though  differing  in 
detail,  with  those  recorded. 

Summary. 

We  have  given  a  detailed  account  of  the  action  of 
eserine  on  the  eyes  of  old  people,  in  which  the  near  point 
had  receded  respectively  to  42,  42,  56,  60,  23,  65,  &o,  70, 
70  centimetres.  All  these  eyes  were  hypermetropic,  but 
two  to  the  extent  of  0*5  D.  only,  or  practically  emmetropic. 

In  these  eyes  eserine  caused — - 

(1.)  An  approximation  of  the  far  point,  which  began 
from  the  5th  to  the  10th  minute,  reached  its  maximum 
from  the  10th  to  the  30th  minute,  and  disappeared  from 
the  40th  to  later  than  the  155th  mmute.  The  maximum 
approximation  was  equivalent  to  from  1*93  D.  to  5*05  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  5th  minute,  reached  its  maximum  from  the  15th  to 
the  35th  mumte,  and  then  was  equivalent  to  from  2-21  D. 
to  18-57  D. 

(3.)  A  contraction  of  the  pupil,  which  began  from  the 
5th  to  the  10th  minute,  reached  its  maximum  from  the 
10th  to  the  25th  minute,  and  was  in  this  condition  when 

N  2 
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the  observations  were  discontinued,  that  is,  from  the  45th 
to  the  155th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  5  cases  by  a  decrease  during  the  first  5  to  15 
minutes,  which  at  its  maximum  was  equivalent  to  from 
0-51  D.  to  1-6  D.  The  increase  reached  its  maximum 
from  the  15th  to  the  120th  minutes,  and  then  amoimted 
to  from  1*91  D.  to  16-52  D.,  or  from  rather  more  than  half 
to  nearly  five  times  the  normal  range. 

Taking  the  average  of  these  results,  it  is  seen  that 
eserine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began 
in  5*83  minutes,  reached  its  maximum  in  20  minutes,  and 
was  then  equivalent  to  3*58  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
in  5  minutes,  reached  its  maximum  in  22*22  minutes,  and 
was  then  equivalent  to  1038  D. 

(3.)  A  contraction  of  the  pupil,  which  began  in  5*55 
minutes,  and  reached  its  maximum  in  1 5  minutes. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  five  cases  by  a  decrease  in  the  first  10  minutes, 
which  amounted  at  its  maximum  to  1*09  D.,  that  is,  0-33  of 
the  average  normal  range  of  these  five  cases.  The  in- 
crease was  9*24  D.,  that  is,  2*16  times  the  avei-age  normal 
I'ange,  which  was  4-28  D.  The  maximum  increase  occurred 
"^the  51*9  minute. 

A  reference  to  the  following  table  shows — 
(1.)  That  the  commencement  of  the  action  and  the 
time  of  maximum  action  on  the  far  point  were  much  the 
same  in  both  presbyopic  and  non-presbyopic  eyes.  The 
amount  of  approximation,  however,  was  greater  in  the 
case  of  the  non-presbyopic  eye. 

(2.)  That  the  commencement  of  the  action  and  the 
time  of  maximum  action  on  the  near  point  were  also  much 
the  same  in  both  presbyopic  and  non-presbyopic  eyes,  but 
that  the  amount  of  appi-oximatioii  was  a  little  greater  in 
the  presbyopic  eyes. 
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(3.)  The  commencement  of  the  action  and  the  time 
of  maximum  action  on  the  pupil  seem  to  have  occurred 
later  in  the  non-presbyopic  eyes. 

(4.)  The  time  of  maximum  increase  of  the  range  of 
accommodation  was  almost  exactly  the  same  in  both  cases. 
The  absolute  and  relative  amount  of  increase  was  greater 
in  the  presbyopic  eye,  although  the  total  range  at  the  time 
of  maximum  increase  was  greater  in  the  non-presbyopic 
eye. 

Basing,  then,  a  conclusion  on  these  average  results,  it 
seems  that  the  chief  difference  between  the  action  of 
eserine  on  the  eyes  of  old  and  young  people  are — 

(1.)  That  in  presbyopic  people  the  far  point  is  not 
approximated  so  greatly,  and  (2)  that  the  near  point  is 
approximated  to  about  the  same  absolute,  that  is,  to  a 
greater  relative  extent. 

The  average  result  of  the  action  of  eserine  on  the  15 
presbyopic  and  non-presbyopic  eyes  was — 

(1.)  An  approximation  of  the  far  point,  which  began 
at  the  6*58  minute,  reached  its  maximum  at  the  18'14: 
minute,  and  passed  away  at  the  55*22  minute.  The 
maximum  approximation  was  equivalent  to  4*54  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  473  minute,  reached  its  maximum  at  the  23*8 
minute,  and  was  at  its  maximum  equivalent  to  9-89  D. 
The  approximation  of  the  near  point  disappeared  in 
8  to  9  houi's. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
7'27  minute,  reached  its  maximum  at  the  17*33  minute, 
and  disappeared  in  from  24  to  48  liours. 

(4.)  An  increase  in  the  range  of  accommodation,  pre- 
ceded in  eight  cases — in  the  fu'st  9'25  minutes,  and  inter 
rupted  in  two  others,  10 — 35  minutes — by  a  decrease  of 
the  range,  which  at  its  maximum  Avas  1*68  D.,  or  0'26  of 
the  normal  range  of  these  10  cases.  The  increase  of  the 
range  reached  its  maximum  at  the  52-22  minute,  it  was 
then  8*24  D.,  that  is,  131  of  the  normal  range   (ti'28  D.). 
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It  is  noteworthy  that  the  maximum  action  on  the  pupil 
occmTed  before  the  maximmn  action  on  the  accommoda- 
tion. 

It  is  evident  that  these  presbyopic  eyes  may  be  divided 
into  two  groups,  viz.,  those  in  which  the  range  of  accom- 
modation was  greatly  increased  (Nos.  8,  10,  13,  14,  15), 
and  those  in  which  the  near  point  was  not  very  much 
approximated,  and  consequently  the  range  was  not  very 
much  increased  (Nos.  9,  11,  12). 

The  cause  of  this  variability  cannot  lie  in  the  age  of 
the  patients  nor  in  the  refractive  character  of  the  eyes, 
since  eserine  caused  very  great  increase  in  the  range  of 
accommodation  of  older  eyes  with  similar  refraction.     On 

dilating  the  pupils  of  a  woman  aged  55,  whose  V.  =  -— 

but  whose  range  was  only  slightly  increased  by  eserine, 
we  found  numerous  cortical  strias  in  the  periphery  of  the 
lens  and  also  some  haziness  m  the  nucleus.  It  seemed  to 
us  that  this  would  account  for  the  peculiarity,  but  on 
applying  the  drug  to  the  eye  of  another  patient  aged  55, 

with  V.  =  —  Hm.  0*75  D.,  a  marked  increase  in  the  range 
12  ^ 

resulted ;  on  dilating  the  pupil  Ave  found,  however,  rather 
more  opacity  than  in  the  preceding  case.  We  concluded 
that  if  the  opacity  is  the  index  of  the  amount  of  rigidity 
the  lens  possesses,  then  the  rigidity  does  not  materially 
affect  the  action  of  eserine. 

It  seems  to  us  that  these  observations  on  the  eyes  of 
old  people  throw  some  light  on  the  causation  of  presby- 
opia ;  for  if  eserine  by  causing  a  contraction  of  the  cih'ary 
muscle  can  produce  this  increase  in  the  range,  it  seems 
inipr(;bable  that  presbyopia  can  be  dependent  to  any  great 
extent  on  rigidity  of  the  apparatus ;  for  if  the  failure  of 
the  accommodation  is  due  to  lens  rigidity  it  would  appear 
to  be  quite  inipoR8il)]e  (in  the  present  state  of  knowledge) 
tliat  this  contraction  could  cause  an  increase  of  lens  con- 
vexity.    That  is  to  say,  the  muscle  simply  allows  the  lens 
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to  become  more  convex  by  relaxing  the  strain  on  the 
suspensory  hgament,  and  if  the  lens  were  rigid  no  amount 
of  relaxation  of  the  suspensory  ligament  could  bring  about 
increased  lens  convexity.  Tliis  view  was  supported  to 
some  extent  by  some  experiments  made  by  one  of  us  at  an 
earlier  date.  In  the  paper  recording  those  experiments 
the  following  statement  occurs  : — "  If  presbyopia  were  in 
great  measure  due  to  rigidity  of  the  apparatus  and  not  to 
failure  of  the  ciliary  muscle,  it  would  be  expected  that  the 
relaxation  periods  of  C.  (who  was  set.  35,  emmetropic, 
near  point  18  cm.)  would  be  fairly  long,  but  although  the 
relaxation  velocity,  from  33  cm.  to  infinity,  was  fau-ly 
long,  all  others  were  too  rapid  for  measurement ;"  that  is 
to  say,  no  difference  in  the  velocity  of  accommodation 
was  observed  in  the  case  of  a  man  aged  35  with  a  near 
point  of  18  cm.,  and  in  the  case  of  two  people  aged  19 
and  22  respectively  whose  near  points  were  9  cm.  and 
11  cm.,  far  points  —100  cm.  and  —200  cm.,  and  whose 
accommodation  velocities,  from  the  far  to  the  near,  were 
much  more  rapid  than  those  of  C.  These  facts  appear  to 
suggest  that  the  failiue  of  the  ciliary  muscle  may  account 
for  some  part  of  the  presbyopic  accommodative  change, 
but  it  must  be  remembered  that  this  statement  depends 
on  the  assumption  that  Helmholtz's  theory  of  the  me- 
chanism of  accommodation  is  correct. 
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II.   The  Action  of  Pilocarpine  on  the  Rattge  of  Accommodation 
of  Emmetropes  and  A  metropes. 

We  have  always  used  a  1  per  cent,  solution  of  pilo- 
carpine which  was  clear  and  transparent,  and  have  applied 
it  profusely  to  the  eyes  examined. 


Case  XVI. — C.  P.,  set.  19.  A  Hypermetrope  on  whose  Eyes 
the  Action  of  Eserine  has  been  already  recorded.  Uiyht  Eye. 
Vertical  Meridian  only. 


Time. 

Near  point. 

Far  point. 

Before  appUcatlon. . 

After  application — 

5  miuutes 

10       „     

15         „       

20         „       

25         „       

30 

35         „       

40         „       

45         „       

50         „       

55         „       

60         „       

70         „       

90         „       

120         „       

190         „       

9  cm. 

9 

9 

9 

8-75 

7-25 

7-25 

6-5 

6  '75 

6-5 

6-75 

7-25 

7 

7 

8 

8-5 

8 

-100  cm. 
-100 

200 
100 

75 

96 
250 
Nearly  normal. 

In  this  case  pilocarpine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  25th  minute,  reached  its  maximum  at  the  35th  minute, 
and  retm-ned  to  its  normal  position  at  the  50th  minute.  The 
maximum  approximation  was  equivalent  to  2*33  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  20th  minute,  reached  its  maximum  at  the  35th,  and 
still  existed  at  the  190th  minute.  The  maximum  approxi- 
mation was  equivalent  to  4*27  D. 

(3.)  An  increase  in  the  range  of  accommodation,  which 
began  at  the  15th  minute,  reached  its  maximum  at  the 
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60th  minute,  and  still  remained  to  a  slight  extent  at  the 
190th  minute.  The  maximum  increase  was  3-18  D.,  so 
that  it  was  0*26  of  the  normal  range  (12-11  D.). 

This  table  and  chart  should  be  compared  with  Chart  I. 


Case  XYII.— C.  P. 


Left  Eye.     Vertical  Meridian  only.     Very 
Profuse  Application. 


88 

88 
200 
250 
Nearly  normal. 


In  this  case  pilocaqDine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began 
at  the  15th  minute,  reached  its  maxinmm  at  the  25th 
minute,  and  disappeared  at  the  50th  minute.  The  maxi- 
mum approximation  was  equivalent  to  2*22  D. 

(2.)  An  approximation  of  the  near  pouit,  which  began 
at  the  15th  minute,  reached  its  maximum  at  the  25th 
minute,  and  still  existed  at  the  115th  to  some  degree. 
The  maximum  approximation  was  equivalent  to  7*07  D. 

(.3.)  An  increase  in  the  range  of  accommodation  which 
was  first  manifest  at  the  15th  minute,  reached  its  maximum 
at  the  55th  minute,  and  existed  to  a  considerable  degi'ee  at 
the  115th  minute,  when  the  observations  were  discon- 
tinued.   The  maxiiuum  increase  was  equivalent  to  7-07  D., 
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that,  is  0*58  of  the  normal  range  (12*11  D.),  so  that  at  this 
time  the  total  range  was  19'18  D.     {See  Chart.) 


Case  XVIII.— J.  W.  B.     Left  Eye.     Action  of  Eseriue  on  this 
Eye  ah-eady  recorded  (p.  135). 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application . . 

4  mm. 

11  cm. 

-200  cm. 

After  application — 

5  minutes  .    ... 

4 

11 

-200 

10         „        

4 

8-5 

-200 

15         „       

3 

9 

73 

20         „       

2-5 

7-75 

60 

25         „       

2-25 

8 

45 

30         „       

2 

8 

43 

35         „       ..... 

2 

7-5 

41 

40         „       

2 

8-25 

70 

45 

2-25 

8 

63 

50         „       .... 

2 

8 

70 

55         „       

2 

8 

85 

65         „       

.. 

8 

200 

70        „       

•• 

8 

Over  200  V.  =  ^  partly. 

130        „       

3 

9-5 

About  the  20th  minute  a   singular  jjhenomenon   oc- 
cuned  ;  the  vision  with  the  right  eye  =    -^,  and  ^^dth  the 

left  — ;    but   if  both  eyes   were  opened    together  "the 

c  c 

observed  "  could  alternately  see  —  and  — ;    if  whilst  the 

6  36 

test  types  were  being  looked  at  by  the  left  eye  only  the 

right  eye  was  suddenly  uncovered  an  appreciable  time 

elapsed  before  perfect  vision  (-;-)  was  obtained.  The  ex- 
planation of  this  phenomenon  Avould  seem  to  be  that  a 
reflex  contraction  of  the  right  ciliary  muscle,  resulting 
from  the  contraction  in  the  left  eye  caused  by  the  action 
of  the  drug,  had  to  be  overcome  by  a  volitional  impulse 
before  good  distant  vision  could  be  obtained. 
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In  this  case  pilocarpine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  15th  minute,  reached  its  maximum  at  the  35th  minute, 
and  disappeared  at  the  70th  miuute.  The  maximum  ap- 
proximation was  equivalent  to  2'94  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  10th  minute,  reached  its  maximum  at  the  35th 
minute,  and  at  the  130th  minute  had  nearly  reached  its 
original  position.  The  maximum  approximation  was  equi- 
valent to  4-24  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
15th  minute,  reached  its  juaximum  at  the  30th  minute,  and 
had  not  disappeared  at  the  130th  minute,  when  the  obser- 
vations were  discontinued. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
began  at  the  10th  minute,  reached  its  maximum  at  the 
70th  minute,  and  still  existed  at  the  130th  minute.  The 
maximum  increase  was  2'91  D.,  that  is  0*3  of  the  normal 
range  (9*59  D.),  so  that  the  total  range  was  then  12"5  D. 
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Case  XIX. — W.  L.,  Myope,  set.  32.      Vertical  Meridian  only. 
Eight  Eye.     Profuse  Application. 


Time. 

Pupil. 

^ear  point. 

Far  point. 

Before  application. . 

After  application — 

5  minutes 

10         „       

15         „       

20         „       

25         „       

30         „        

35         „       

40         „       

45         „       

50         „       

55         „       

60 

70        „       

75        „       

80        „       

85        „       

90        „       

100         „       

3  "5  mm. 

3-5 
3-5 
2-5 
2 

10  cm. 

10 
10 

9-5 

9 

9-5 

9 

9 

9 

9-5 

9  ' 

9-5 

9-5 

9-5 
10 
10 

9-5 
10 

23  cm. 

23 

17 

12 

11-5 

11-5 

11 

11 

11 

12 

12 

14 

14-5 

14 

18 

17 

23 

23 

In  this  case  pilocarpine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  10th  minute,  reached  its  maximum  at  the  30th  minute, 
and  disappeared  at  the  85th  minute.  The  maximum 
approximation  was  equivalent  to  4-74  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  15th  minute,  reached  its  maximum  at  the  20th 
minute,  and  disappeared  at  the  80th  minute.  The  maxi- 
mum approximation  was  equivalent  to  1*11  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
15th  minute,  reached  its  maximum  at  the  20th,  and  was  in 
that  condition  at  the  105th  minute,  when  the  observations 
were  discontinued. 

(4.)  A  decrease  in  the  range  of  accommodation,  which 
was  interrupted  between  the  85th  and  the  100th  by  an 
increase.  The  decrease  reached  its  maximum  at  the  25th 
minute,  and  was  then  3*82  D.,  that  is  0'G7  of  tlie  normal 
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range  (5-65  D.),  so  that  at  this  time  the  total  range 
was  1'83  D.  The  maximum  increase  was  -53  D.  {See 
Chart.) 

Case  XX. — "W.  L.,  set.  32.  Left  Eye.  Profuse  Application. 
The  Action  of  Eserine  on  this  Eye  is  already  recorded 
(p.  138.) 


Time. 


before applicaf  ion. . 
After  application — 

5  minutes 

10         „       


15 
20 
25 
30 
35 
40 
45 
50 
55 
60 


Pupil. 


3  mm. 


Near  point. 

Far  point. 

9-5 

cm. 

20  cm. 

s'-'s 

17 

8'5 

13 

9 

13 

8-5 

13 

8 

13 

8-5 

13 

8-5 

14 

8-5 

17 

8-5 

17 

9 

17 

9-5 

22 

In  this  eye  pilocarpine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  10th  minute,  reached  its  maximum  at  the  15th  minute, 
and  disappeared  at  the  60th  minute.  The  maximum 
approximation  was  equivalent  to  2*69  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  10th  minute,  reached  its  maximum  at  the  30th 
minute,  and  disappeared  at  the  60th  minute.  The  maxi- 
mum approximation  was  equivalent  to  1-97  D. 

(3.)  A  contraction  of  the  pupil,  which  began  within 
15  minutes  and  reached  its  maximum  at  the  15th  minute  ; 
it  remained  in  this  condition  at  the  60th  minute,  when  the 
observations  were  discontinued. 

(4.)  A  decrease  in  the  range  of  accommodation,  intcr- 
nipted  by  an  increase  between  the  5th  and  10th  and 
between  the45tli  and  50th  minutes.  The  decrease  reached 
its  maximum  at  the  20th  minute,  and  was  2-11  D.,  that  is, 
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0'38  of  the  normal  range  (5*53  D.),  so  that  at  this  time  the 
total  range  was  342  D.  The  increase  reached  its  maxi- 
mum at  the  10th,  45th,  and  50th  minutes,  and  was  then 
0'35  D.,  so  that  at  those  times  the  total  range  was  5'88  D. 

Case  XXI. — Action  of  Pilocarpine  on  Presbyopes.    A.  R.,  set.  51. 


Left  Eije.     V.  =  ".     Hm.  0-5  D. 
6 


In  the  Right  Eye,  which 


possessed  the  same  Refractive  Character  as  the  Left,  Eserine 
produced  a  Great  Increase  in  the  Range  of  Accommodation 
as  already  recorded  (p.  166). 


Time. 


Sef  ore  application. , 

After  application — 

5  minutes 

10  „       

15  „       

20  „       

25  „       

30  „       

35  „       

40  „       

45  „       

50  „       

55 

60  „       

65  „       

70  „       

75  „       

80  „       

85 

90  „       

95 

120  „       

130  „       


Pupil. 


5  mm. 


Near  point. 


63  cm. 

63 
40 
30 
30 
25 
30 
30 
28 
26 
32 
34 
33 
30 
30 
30 
33 
33 
33 
30 
35 
35 


Far  point. 


-200  cm. 

-200 

175 
125 

200 
Much  receded. 


Distant  vision 
not  quite  so 
good  as  before 
application. 


In  this  case  pilocarpine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  15th  minute,  reached  its  maximum  at  the  20th  mniute, 
and  disappeared  at  the  50th  minute.  The  maximum 
approximation  was  equivalent  to  1*3  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
at  the  10th  minute,  reached  its  maximum  at   the   25tli 
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minute,  and  existed  to  some  extent  at  the  130th  minute, 
when  the  observations  were  discontinued.  The  maximum 
approximation  was  equivalent  to  2'41  D. 

(3.)  A  contraction  of  the  pupil,  which  began  at  the 
10th,  reached  its  maximum  at  the  25th  minute,  and  re- 
mained in  this  condition  at  the  130th  minute. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
began  at  the  5th  mmute,  reached  iis  maximum  at  the 
45th  minute,  and  still  existed  to  a  considerable  degree  at 
the  130th  minute.  The  increase  at  its  maximum  was 
2-26  D.,  that  is,  I'OS  of  the  normal  range  (2-09  D.),  so  that 
at  that  time  the  total  range  was  4'35  D. 

Sammari). 

A  profuse  application  of  a  1  per  cent,  solution  of  pilo- 
carpine to  these  healthy  emmetropic  and  ametropic  eyes 
caiised — 

(1.)  An  approximation  of  the  far  point,  which  began 
from  the  10th  to  the  25th  minute,  reached  its  maximum 
from  the  15th  to  the  35th  minute,  and  disappeared  from 
the  50th  to  the  85th  minute.  The  maximum  approxima- 
tion was  equivalent  to  from  2*22  D.  to  4'74  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
from  the  10th  to  the  20th  minute,  reached  its  maximum 
from  the  20th  to  the  35th  minute,  and  disappeared  in 
from  60  to  80  minutes  and  later.  The  maximum  approxi- 
mation was  equivalent  to  from  111  D.  to  7'06  D. 

(3.)  A  contraction  of  the  pupil,  which  began  from  the 
10th  to  the  15th  minute,  and  reached  its  maximum  from 
the  15th  to  the  30th  minute. 

(4.)  An  increase  of  the  range  of  accommodation,  which 
beffan  from  the  10th  to  tlie  15tli  minute,  reached  its 
maximum  from  tlic  lOth  to  the  90th  minute,  and  amounted 
to  from  035  D.  to  7*07  1).  In  two  cases  this  increase  was 
preceded  by  a  decrease,  wliicli  readied  its  maximum  at 
the  20th  and  25th  minutes,  and  amounted  to  2-11  D.  and 
3-82  I).     The  normal  range  varied  from  2()9  D.  to  12-11  D. 
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Taking  the  average  of  these  results,  it  is  seen  that 
pilocarpine  caused — 

(1.)  An  approximation  of  the  far  point,  which  began  at 
the  15th  minute,  reached  its  maximum  at  the  26*67  minute, 
and  disappeared  in  G0"83  minutes.  The  maximum  approxi- 
mation was  equivalent  to  2 '7  D. 

(2.)  An  approximation  of  the  near  point,  which  began 
in  13'33  minutes,  reached  its  maximum  in  28-33  minutes, 
and  retm-ned  in  70  minutes.  The  maximum  approxima- 
tion was  equivalent  to  3'51  D. 

(3.)  A  contraction  of  the  pupil,  w^liich  began  at  the 
13*75  minute,  and  reached  its  maximum  at  the  '22'D  minute, 
and  disappeared  -svithiu  48  hours. 

(4.)  An  increase  in  the  range  of  accommodation,  which 
began  in  11*25  minutes,  and  reached  its  maximum  in  60*9 
minutes.  The  maximum  increase  was  equivalent  to  2*72  D., 
whilst  the  average  normal  range  was  7*84  D.,  that  is,  the 
proportion  of  the  increase  to  the  normal  range  was  0*36  D. 

The  decrease  of  the  range  which  occmTcd  in  two 
cases  was  at  its  maximum  at  the  22'5  minute,  and  was 
then  equivalent  to  2*96  D. 

Tioeedy  (12)  seems  to  have  been  the  first  to  draw  atten- 
tion to  the  influence  of  extract  of  jaborandi  on  the  eye; 
he  states  that  after  its  local  application  there  occurred 
"  tension  of  the  accommodative  apparatus  of  the  eye  wdth 
approximation  of  the  far  and  near  points  of  distinct 
vision."  In  his  case  the  maximum  eftect  was  noticed  in 
40  minutes,  and  the  eftect  had  quite  passed  away  in 
90  minutes,  but  he  does  not  refer  to  the  influence  on  the 
range  of  accommodation,  nor  is  it  possible  to  estimate  it 
accurately  from  liis  figures. 

George  (13)  applied  a  10  per  cent,  glycerine  extract  to 
his  eyes,  and  found  that  the  far  and  near  points  were 
approximated,  and  that  the  maximum  aj)proximation  ot 
the  near  point  was  reached  in  from  one-half  to  five- 
fourths  of  an  hour,  but  apparently  he  never  observed  the 
change  in  the  range. 
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A.  Weher  (22)  does  not  refer  to  its  action  on  the 
accommodation  apparatus. 

Fronmiiller  (23)  states  that  the  action  of  jaborandi  and 
pilocarpine  is  identical. 

Konigshofer  (33)  applied  extract  of  jaborandi  locally, 
and  could  observe  no  action  on  the  pupil  or  accommoda- 
tion, but  local  application  of  pilocarpine  caused  "  einer 
Anspannung,  die  sich  nach  und  nach  steigert,  um  nach 

1  Stunden  einen  Grad  zu  en'eichen,  zu  dessen  Ausgleich- 
ung  ungefahr  ein  Convexglas  von  40  Zoll  Brennweite 
erforderlich  war.  Gleichzeitig  riickt  der  Nahepunkt  um 
ca.  \"  herein.  Hand  in  Hand  mit  dieser  Hereinriickung 
der  Fern-  und  Nahepunkte  geht  eine  hochgTadige  Vereng- 
ung  der  Pupille."  ..."  Die  Accommodationsanspannung 
gleicht  sich  nach  1^  bis  1^  Stunde  wieder  voUkommeu 
aus."     The  myosis,  however,  lasted  about  one  day. 

Scotti  (28)  says  that  the  far  point  was  not  very  much 
approximated  by  pilocarpine,  hut  neither  he  nor  Konigs- 
hofer draws  attention  to  any  alteration  in  the  range  of 
accommodation  which  it  produces. 

Just  (3o)  simply  says  "  und  einen  starken  Reiz  fiir  die 
Accommodation  darstellt." 

Doyer  (36)  also  does  not  refer  to  any  alteration  of 
range. 

Alhertoni  (34)  applied  to  the  eyes  a  few  drops  of  a  1  or 

2  per  cent,  solution  of  pilocai-pine,  and  found  "  wiihrend 
der  ganzen  Dauer  der  Myose  wird  das  Auge  in  der  That 
myopisch ;  der  Nahpunkt  ist  ungefahr  um  die  Hiilfte 
niiher  ans  Auge  herangeriickt  (von  14  auf  7,  von  16  auf 
8  cm.),  der  Fernpunkt  ist  ebenftills  sehr  stark  geniihert 
und  fiillt  beinahe  mit  dem  Nahpinikt  zusammcn,  so  dass 
um  die  urspriingliche  Schweite  wieder  herzustellen  starke 
Ncgativlinscn  erforderlich  sind.  Ja  die  Anniihorung  des 
Fcnipunktes  iibertrifl't  immcr  an  ])auer  und  Intcnsitut 
diejenige  des  Nahpunktes.  Hat  die  Myose  aufgehort,  so 
ist  der  Accommodationskrampf  durcliaus  noch  nicht 
verscliwiindcn,  sondern  blosschwiicher  geworden,  denn  der 
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Fernpunkt  ist  nocli  iiumer  selir  stark  geuiihert.  ludera  der 
Accommodation skrampf  sich  nach  und  nach  abscliwacht, 
hort  er  erst  uagerahr  4 — 5  Stunden  nach  der  Eintraufel- 
uiig  ganzlich  aiif,  niimlicli  2 — 3  Stunden  nach  Beginn  der 
Mydriase."  Nitrate  and  hydrochlorate  of  pilocarpine  act 
in  much  the  same  manner.  From  this  it  would  seem  that 
he  caused  a  decrease  of  the  range  by  local  application, 
and  that  the  far  point  did  not  recede  to  its  normal  position 
for  several  hours. 

Leunn  (38)  says  that  by  subcutaneous  injections  the  eye 
was  made  myopic,  and  whilst  the  far  point  was  much 
approximated  the  near  point  was  more  powerfully  affected. 
Local  applications  caused  much  the  same  thmg. 
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ON  A  CASE  OF  UNSYMMETRICAL  TOBACCO-AMAUEOSIS. 

By  J.  HuTCHixsoN,  Jun.,  F.R.C.S., 

Opldhahnic   Surgeon    to    the    Great   Northern   Central  hospital; 
Clinical  Assistant  at  the  Royal  London  Ophthalmic  Hospital. 

The  exact  symmetiy  of  this  affection  is  one  of  its  most 
marked  features,  at  any  rate  in  the  great  majority  of  cases. 
The  patients  state  that  "  the  sight  failed  in  both  at  the  same 
time,"  and  on  testing  their  near  and  distant  \asion  one  finds 
the  same  amount  of  defect  in  each  eye.  However,  in  Mr. 
Nettleship's  23  cases  (St.  Thomas's  Hospital  Reports,  1879), 
and  amongst  those  given  in  Mr.  Hutchinson's  pajDcr  (Ophth. 
Hosp.  Reports,  1876),  there  are  a  few  exceptions  to  exact 
symmetry,  e.g.,  16  J.  and  12  J.  in  the  two  eyes  respectively, 
exceptions  which  may  sometimes  be  accounted  for  by  an 
original  difference  in  visual  acuteness,  &c.  In  fact,  the 
former  author  states  that  "  the  scotoma  of  tobacco  ambly- 
opia is  invariably  symmetrical."  Hence  the  present  case 
seems  worthy  of  publication,  since  the  notes  were  fortu- 
nately precise  enough  from  his  first  attendance,  and  espe- 
cially since  the  uniocular  natm-e  of  the  disease  for  some  six 
months  led  at  first  to  a  mistaken  diagnosis  and  treatment. 

George  W.,  aefc.  42,  a  strong-looking  waterman,  came  first  in 
April,  1884,  to  Moorfields,  for  his  right  eye. 

Eight,  Y  =  ^  and  10  J.     Left,  V  =  ^^  and  IJ.      Retinitis 
J    >  -Q  -^20 

was  suspected,  and  he  was  ordered  5  grs.  of  iodide  of  potassium 

thrice  daily,  and  to  use  atropine  drops. 

He  attended  regularly  for  a  considerable  time  at  first,  but,  the 

sight  not  improving,  he  neglected  coming  until  the  other  eye 

had  also  failed,*     This  occurred  first  at  the  end  of  September, 

1884,  more  than  six  months  after  the  onset  in  the  right  eye. 

The  two  soon  became  equally  defective,  and  on  January  15, 1885, 

V  =  R.  ,^,  19  J.  at  7";  L.  — ,  IG  J.  at  7".      The  fundi  were 
100  2U0 

normal,  the  fields  for  white  good,  but  there  was  a  scotoma  for 

•  It  sliould  be  mentioned  that  he  was  continuing  his  habit  of  smoking — 

iil)ciiit   i  dz.  of  sliMfi  (liiily. 
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red  and  green  extending  from  the  fixation-point  to  beyond  the 
blind  spot,  and  about  15°  upwards  and  downwards;  inside  this 
area  he  called  the  red  yellow,  and  the  green  white,  outside  it  he 
recognised  them  well.  There  Avas  no  scotoma  for  blue.  He  had 
mistaken  silver  and  gold  on  several  occasions,  and  saw  better  in 
the  evening  than  in  bright  daylight.  Knee  reflexes  normal,  pulse 
from  70  to  80,  very  compressible,  but  not  intermittent.  Had 
been  lately  liable  to  palpitation  of  the  heart  if  he  exerted  him- 
self ;  very  nefvous  since  the  sight  failed,  but  this  was  no  doubt 
to  be  accounted  for  by  his  consequent  loss  of  work,  and  the  fact 
that  he  had  nine  children  dependent  on  him.  There  was  neither 
albumen  nor  sugar  in  the  urine. 

Ordered  :   Tinct.  ferri  perchlor. 

Tiuct.  nucis  vomicae  aa  V\\x  t.  d.  s.,  and  forbidden 
tobacco. 

As  the  right  eye  had  failed  first,  so  it  was  the  first  to  regain 
good  vision, 

OQ  20 

Jan.  26.   V  =  R.  ^  ;  L.  —— ^       The   constant    current    was 
50  100' 

tried  to  the  left  eye,  but  produced  no  improvement. 

Feb.  19.  R.  1  Jaeger  badly  ;   L.  10  Jaeger  badly. 

20 
By  the  beginning  of  April,   1885,  V  was  —  and  1  J.  with 

either  eye. 

He  has  since  smoked  mild  tobacco  in  moderation,  and  the 
A'ision  has  continued  perfect.  I  saw  him  last  in  April,  1886. 
His  only  complaint  then  was  of  frequent  diarrhoea,  or  rather 
partial  incontinence  of  faeces  ;  this  had  affected  him  for  several 
years.  Knowing  that  this  symptom  is  met  with  in  locomotor 
ataxia,  I  tested  him  in  every  way  for  corroborative  signs,  but 
none  could  be  found,  and  there  seems  no  doubt  that  the  case  was 
one  of  tobacco  amaurosis  alone. 

Symptoms  accompanying  Tobacco  Amaurosis. — It  has 
often  been  noticed  that  these  patients  are  "  nervous,"  and 
it  is  well  know^n  that  much  smoking  causes  temporary 
tremor  of  tlie  hands,  &c.  In  several  typical  cases,  how- 
ever, of  which  I  have  notes,  neither  symptom  was  present, 
and  the  nervousness  may  often  be  attributed  rather  to  the 
failure  of  sia'ht  than  to  aiiv  direct  effect  of  the  tobacco. 
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In  tlie  following  case,  however,  the  condition  of  the  heart 
was  probably  due  to  the  di-ug. 

Edwin  P.,  aet.  6Q,  had  smoked  half  an  ounce  of  "  shag " 
tobacco  daily  for  twenty  years.     V  in  each  =  — — ,  and  16  Jaeger 

(with  glasses).  Typical  scotoma  and  other  signs  of  tobaoco-amau- 
rosis.  Media  clear,  fundi  normal,  pupils  2^  mm.  (dilate  almost 
imperceptibly  when  the  light  is  removed).     Reflexes  noi-mal. 

Digestion  strong,  but  occasional  slight  diarrhoea.  Great 
nervousness,  especially  during  the  last  twelve  months  (his  vision 
had  only  failed  about  two  months,  according  to  his  statement). 
He  drank  very  little  alcohol,  rarely  two  pints  of  ale  in  the  day. 

His  pulse  was  irregular ;  thus  in  four  nearly  consecutive 
half-minutes  it  was  39,  46,  43,  and  43.  In  addition  to  this  it 
was  distinctly  intermittent  at  long  intervals. 

Bnt,  in  most  of  the  cases  I  have  examined,  the  pulse 
showed  nothing  abnormal,  and  probably  "  the  tobacco- 
heart"  would  be  more  often  found  m  those  commencing  the 
habit  than  ui  those  who  have  been  for  long  addicted  to  it. 

It  would  be  interesting  to  know  if  the  mild  kinds  of 
tobacco  produce  amaurosis,  except  as  an  extreme  rarity, 
and  hence  whether  they  need  be  forbidden  to  those 
patients  who  find  it  almost  impossible  to  give  up  the  habit 
entirely.  Certainly  shag,  cavendish,  and  other  strong 
dark  varieties  of  tobacco  are  the  causes  in  the  great  majo- 
rity of  cases;  one  man,  however,  attended  Moorfields  with 
amaurosis  from  smoking  1  oz.  of  "May  Blossom"  per  diem, 
and  another  from  the  constant  use  of  ]\Iauilla  cigars. 

M.  Fournier  has  drawn  attention  to  the  presence  in 
inveterate  smokers  of  wliito  patches  of  mucous  membrane 
just  within  tlie  commissm-es  of  the  lips,  and  he  regards 
them  as  an  almost  infallible  test.  In  a  good  number  of 
cases  of  tobacco-amaurosis,  the  typical  patches  (triangular 
with  the  apex  backwards  Avhcn  the  mouth  is  opened  wide) 
are  to  be  found,  bnt  in  several  I  have  failed  to  find  any 
trace  of  thoin.  Probably  they  depend  solely  on  the 
Hcorching  action  of  the  hot  smoke,  and  hence  will  vary 
with  the  kind  of  pi[H'  used. 
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EELAPSINa  OPTIC  NEUEITIS,  WITH  DEVELOPMENT  OP 
NEW  VESSELS  IN  FRONT  OF  THE  PAPILLA. 

By  J.  Hutchinson,  Jim. 

As  Avill  be  seen  from  the  notes,  there  was  strong  reason 
for  regarding  both  the  following  cases  of  lymph  and 
formation  of  new  vessels  in  front  of  the  optic  disc  as  being 
due  to  syphilis.  There  seems  no  reason  why  such  a  con- 
dition should  not  be  met  with  in  as  large  a  proportion  of 
cases  as  is  the  vascular  deposit  on  the  iris  in  inflam- 
mation of  that  structure.  But  little  attention,  however, 
seems  to  have  been  drawn  to  it,  and  the  following 
examples  are  on  that  account  worthy  of  record  : — 

Case  I. — Thomas  R.,  a  fine  healthy-looking  soldier,  set.  28, 

first  noticed  gradual  painless  failure  of  sight  about  September, 

1884.     It  was  not,  however,  until  June  4, 1885,  tliat  he  attended 

Moorfields,  having  meanwhile  received  little,  if  any,  treatment. 

20 
His  vision  then  was  in  the  right  eye  ----  and  19  Jaeger,  and 

90 
in  the  left  ^--  and  16  Jaeofer.     In  both  there  were  very  evi- 

dent  remains  of  optic  neuritis,  and  in  front  of  the  right  optic  disc 
(covering  a  considerable  part  of  its  outer  half)  was  a  patch  of 
small  new  vessels  surrounded  by  lymph  and  projecting  into  the 
vitreous.  His  refraction  was  normal,  and  the  summit  of  the  patch 
was  best  seen  with  about  +  6  D.  In  the  left  eye  the  condition 
was  much  less  marked,  and  ultimately  disappeared.  At  first  it 
appeared  as  though  there  were  several  small  vessels,  but  when 
under  treatment  the  Ijmph  had  disappeared  it  was  obvious  that 
one  small  branch  came  off  from  the  arteria  centralis  and  coiled 
itself  up  in  a  corkscrew  manner.  There  w^ere  no  other  opacities 
in  the  vitreous,  and  the  patient  was  quite  conscious  of  the 
existence  of  the  one  described,  comparing  it  to  the  "  tendrils  of 
a  vine,"  a  very  apt  simile. 

He   admitted   having  had   venereal    disease    (chancres    and 
gonorrhcBa),  but  the  history  of  secondary  syphilis  was  defective. 
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He  -was  ordered  Hydrarg.  cum  Creta,  gr,  i ;  Pulv.  Doveri, 
gr.  ss.,  bis  die ;  and  Potassii  lod.,  gr.  v.  ;  Sp.  Amm.  Arom., 
5  ss.,  ter  die.  For  a  month  or  two  he  attended  irregularly 
(owing  to  his  station  being  at  Aldershot),  and  his  vision  fluctu- 
ated. In  September  he  was  compelled  to  retire  from  the  army, 
and  after  this  underwent  regular  specific  treatment, 

20 
On  November  16.    Y  =  — ,  R.  6  Jaeger;  L.  8  Jaeger.     New 

vessels  less  distinct. 

90 

November  26.     V  =  ^,  1  Jaeger  and  4  Jaeger. 
oU 

He  now  took  only  Hydrarg.  cum  Creta,  gr.  i,  bis  die. 

In  January,  the  right  eye  having  meanwhile  steadily  improved, 
he  had  a  relapse  of  optic  neuritis  in  the  left,  with  great  impair- 
ment of  vision,  now  barely  -— . 

Iodide  of  potassium  and  mercury  were  then  given  together, 

20 
and  on  March  1  he  read  1  Jaeger  and  — -  well  with  either  eve. 

All  lymph  had  disappeared  from  the  vitreous  in  the  right  eye, 
and  only  a  beautifully  coiled  single  vessel  remained,  and  Avheii 
last  seen  (July,  1886)  it  had  not  changed  in  appearance. 

At  this  date  he  had  another  relapse  of  neuritis  in  the  left 
eye,  with  again  great  impairment  of  vision,  the  attack  quickly 
yielding  to  specific  treatment.  It  is  possible  that  the  new  vessel 
in  his  right  eye  will  ultimately,  as  in  Von  Jaeger's  case  (quoted 
later),  entirely  disappear,  or,  what  is  perhaps  more  likely,  will 
remain  as  a  white  band,  liable  to  be  mistaken  for  the  remains  of 
a  persistent  hyaloid. 

It  is  to  be  noted  that  the  patient  had  probably  had  ojitic 
neuritis  several  months  before  lie  was  first  treated.  He  was  a 
temperate  man,  and  his  general  health  remained  good  during 
the  time  he  attended  Moorfields,  nor  did  any  syphilitic  symp- 
toms appear. 

The  following  case  Avas  lately  under  my  fatlier  s  care, 
and  the  accompauying  notes  were  made  by  bim : — 

Case  II. — Mr.  R.,  est.  33,  had  syphilis  early  in  1884,  and 
about  F(;bruary  of  the  next  year  the  right  eye  began  steadily  to 
fail,     llo  underwent  no  specific  treatment,  and  it  was  only  somo 
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seven  monttis  later,   when  the  left  eye  had  also  become  very- 
defective,  that  he  took  alarm. 

On  October  10,  1885,  a  drawing  was  made  of  each  eye,  and 
the  condition  was  as  follows.  The  disc-margins  (particularly 
the  outer  margin  of  the  right)  were  blurred,  and  the  papill© 
were  swollen,  and,  in  addition  to  the  optic  neuritis,  there  was  a 
crescentic  patch  of  vascular  lymph  placed  nearly  vertically  over 
part  of  the  disc  (towards  the  outer  side)  in  each  eye. 

He  complained  of  aching  pain  in  the  left  temple  and  eye. 
The  visual  field  was  so  narrowed  that  when  walking  about  a 
room  he  appeared  almost  blind.  His  pupils  were  small  and 
almost  motionless.  He  noticed  a  sort  of  flame  before  each  eye. 
He  was  the  subject  of  pulmonary  phthisis  and  had  lately  lost 
flesh  rapidly.  On  this  account  the  case  could  not  be  followed 
up,  but  dui'ing  the  few  weeks  that  he  underwent  specific  treat- 
ment but  little  change  in  the  ocular  condition  was  observed. 
The  development  of  minute  new  vessels  was  as  great  as  in 
the  first  case,  and,  it  is  interesting  to  note,  occurred  at  the 
same  part  of  the  disc,  only  the  changes  were  exactly  symme- 
trical. 

It  may  be  said  that  these  cases  belong  to  the  same 
group  as  that  described  by  Messrs.  Charnley  and  Fox  in  a 
previous  number  of  these  Keports,  but  I  do  not  think  this 
is  quite  correct.  There  was  no  reason  to  suspect  S}^hilis 
in  the  cases  adduced  by  these  waiters,  repeated  attacks  of 
optic  neuritis  did  not  occur,  and  the  coihng  new  vessels 
were  seen,  not  in  front  of  the  disc,  but  at  some  distance 
from  it.  One  would  not,  however,  lay  much  stress  on  the 
latter  point,  and  the  case  desciibed  and  figured  in  Ed. 
Jaeger's  "  Beitrlige  zur  Pathologic  des  Auges"  (Vienna, 
1870)  seems  to  furnish  a  connecting  link.  The  illustration 
(Plate  XXXII.)  shows  signs  of  previous  optic  neuritis  with 
extensive  development  of  new  vessels  in  the  vitreous, 
starting  from  the  arteries  in  the  papilla,  some  of  them 
being  looped  and  others  forming  coils. 

The  patient  Avas  a  tailor's  apprentice  of  unhealthy  aspect, 
who  at  the  age  of  25  was  seized  with  headache  and  great  visual 
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defect,  so  that  for  a  time  he  was  obliged  to  give  up  work.  His 
sight  improved  slowly,  and  seven  months  later  he  had  a  return 
of  the  same  symptoms.  After  this  relapse  he  noticed  that  there 
was  something  moving  in  the  right  eye,  which  he  compared  to  a 
spider.  He  was  again  able  to  return  to  work,  but  eight  months 
later  a  third  attack  (this  time  without  headache)  occurred.  He 
could  now  only  see  20  J.,  and  came  under  Von  Jaeger's  observa- 
tion and  treatment.  There  was  no  evidence  of  renal  or  other 
visceral  disease,  but  unfortunately  no  mention  is  made  as  to  a 
history  of  syphilis.  The  visual  field  of  the  right  eye  (in  which 
there  were  neuritis,  retinitis,  and  vitreous  opacities,  but  no  new 
vessels)  was  considerably  limited,  that  of  the  left  (in  which  the 
new  vessels  were  freely  developed,  but  the  other  changes  less 
marked)  was  normal.  Mercurial  inunction  was  instituted.  For 
a  short  time  little  improvement  took  place,  and  the  capillary 
coils  (as  in  Case  I.)  became  more  sharply  defined,  no  doubt 
owing  to  the  surrounding  lymph  being  absorbed;  but  after  four 
months'  treatment  "  all  traces  of  the  new  vessels  had  dis- 
appeared," the  neuritis,  &c.,  had  greatly  improved,  and  vision 
=  5  J. 

This  case  offers  a  very  close  parallel  to  my  first  one,  not 
least  in  the  repeated  relapses  of  neuritis,  a  rather  uncom- 
mon occurrence.  Dr.  Gowere  ("Med.  Ophthalmoscopy," 
p.  49)  observes,  "When  atrophy  is  partial  or  absent,  in 
rare  cases  two  attacks  of  neuritis  may  occur."  In  two  of 
the  three  cases  given  above  at  least  three  attacks  occm'red, 
at  intervals  of  a  few  months.  All  were  in  men  of  early 
adult  age.  That  the  development  of  new  vessels  Avould 
be  seen  more  often,  did  patients  neglect  all  treatment  when 
attacked  by  syphilitic  neuritis,  may,  I  think,  safely  be 
assumed. 

In  Galezowski's  "Traite  Iconographique"  (Plate  XVIII.) 
there  is  a  representation  of  a  number  of  small  spiral  vessels 
in  front  of  one  disc  as  well  as  in  the  y.  s.  region.  The  case 
was  that  of  a  young  man,  aged  23,  who  contracted  sypliihs 
at  the  age  of  19.  Galezowski  terms  them  arterio-venous 
comminncations  due  to  endarteritis  o])literau8  of  some 
branches  only  of  the  retinal  artery,  the  others  remaining 
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of  good  size.  No  changes  in  the  walls  of  the  main  arteries 
in  any  of  the  previous  cases  could  be  detected.  No  note 
as  to  the  result  of  treatment  or  the  progi'ess  of  the  case  is 
given  by  M.  Galezowski. 

I  am  indebted  to  Mr.  Waren  Tay's  kindness  for  per- 
mission to  publish  the  first  of  these  cases. 
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By  J.  B.  Lawford,  M.D.,  F.R.C.3. 

Part  I. — Eyes  containing  Foreign  Bodies  at  Time  of  Excision. 

The  following  tables  contain  brief  notes  of  27  eyeballs, 
which  were  found,  on  examination  after  removal,  to  con- 
tain foreign  bodies,  and  include  all  such  excised  in  the 
hospital  between  November,  1884,  and  January,  1886. 

A  review  of  the  tables  will  disclose  the  following 
figures.  Of  the  27  patients  2Q  were  males.  In  9  the  right 
eye  was  wounded,  in  18  the  left;  21  patients  received  the 
injiu-y  while  actually  at  work  at  their  calling,  and  of  this 
number  in  6  the  right  and  in  15  the  left  eye  was  the  seat 
of  the  injury. 

The  womid  of  entrance  was  in  the  cornea  in  15  ;  in 
the  sclerotic  in  8 ;  involved  both  tunics  at  their  junction 
in  3 ;  and  in  one  specimen  (No.  18)  the  site  of  wound 
was  not  discovered,  but  was  probably  in  the  sclerotic. 

Suppurative  inflammation  occurred  in  15  of  the 
wounded  eyeballs  ;  of  the  remaining  12,  Nos.  7  and  20 
were  excised  too  soon  after  injury  for  such  processes  to 
have  become  evident  even  if  beginning. 

Of  the  15  in  which  the  cornea  was  the  seat  of  the 
wound  of  entrance,  prolapse  of  iris  into  the  wound 
occurred  in  5  ;  and  in  one  other  (No.  5)  an  iridectomy 
had  been  done  elsewhere  soon  after  the  accident,  and  pro- 
bably a  prolapsed  portion  of  iris  removed. 

In  one  case  only  (No.  23)  had  the  eye  been  defective 
before  the  injury. 

The  longest  interval  between  the  accident  and  excision 
was  6  years  (No.  2).  It  is  certainly  noteworthy  that  in  no 
case  was  sympathetic  inflammation  set  up  ;  and  in  only 
one  (No.  15)  did  symptoms  of  "sympathetic  irritation" 
arise  after  the  foreign  body  had  been  in  the  injiu-ed  eye 
for  8  weeks. 
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]\Iicroscopic  examination  was  made  in  15  of  the  27  eye- 
balls. 

The   following   cases    (Nos.    5,    11,    14,   22)    may    bo 
described  more  in  detail  than  can  be  done  in  the  tables  : — 

jVo.  5. — Patient  had  an  "  iridectomy  and  removal  of 
lens "  performed  at  another  hospital,  very  soon  after  the 
accident,  in  July,  188-4.  In  August,  1884,  he  was  admitted 
at  Moorfields,  and  discharged  after  3  weeks'  stay,  the  eye 
having  become  quiet.  On  May  1,  1885,  he  returned  ^vith 
inflammatory  symptoms,  and  the  eye  was  removed. 
There  was  no  injury  other  tlian  that  in  July,  1884,  and 
nothing  to  account  for  the  relighting  of  the  inflammatory 
processes.  On  microscopic  examination  it  was  evident 
that  the  changes  found  had  occuiTcd  at  different  dates. 
The  corneal  scars  were  well  healed,  and  from  each  a  firm 
band  of  organised  tissue,  consisting  of  long  well-formed 
cells,  with  fusiform  nuclei,  extended  backwards  through  the 
pupil  into  the  vitreous.  With  this  the  pupillary  edge  of 
the  iris  was  incorporated.  The  suppurating  vitreous 
about  the  foreign  body,  on  the  contrary,  showed  nothing 
but  leucocytes  in  large  numbers,  and  the  changes  here 
were  evidently  of  recent  origin. 

No.  11. — In  this  specimen  the  detached  retina  showed 
veiy  advanced  pigmentary  degeneration.  The  normal 
layers  were  not  distinguishable  as  such,  the  neiwe  elements 
especially  being  scarcely  anywhere  recognisable.  The 
Miillerian  fibres  were  unusually  prominent.  Scattered 
abundantly  through  the  retina  were  small  masses  of  black 
pigment,  bearing  no  constant  relation  to  the  remnants  of 
any  of  its  layers  or  to  the  blood-vessels.  The  pigment  was 
apparently  in  cells  resembling  those  of  the  granule  layers. 
There  were  signs  of  old,  but  none  of  active  inflammation 
in  any  of  the  tissues,  and  at  the  time  of  excision  there  was 
no  blood-clot  in  the  eye.  There  was  good  evidence  that 
the  eye  was  not  defective  before  the  accident. 

No.  14. — In  this  specimen  the  chip  of  steel  (which  flew 
from   a   "  steel    drift "    patient    was    chiselling)    entered 
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througli  the  sclera,  near  the  outer  corneal  margin.  It  was 
seen  by  ophthalmoscopic  examination,  and  was  found 
after  excision  in  ihe  upper  and  outer  part  of  the  vitreous 
3  mm.  (roughly)  from  the  ora  serrata.  But  close  to  the 
upper  and  outer  edge  of  the  disc  there  was  a  small  blood- 
clot  in  the  retina  and  choroid  beneath ;  and  it  is  not 
unhkely  that  the  chip  traversed  the  -^ntreous,  struck  and 
wounded  the  retina  and  choroid  at  the  posterior  pole,  and 
fell  back  into  the  vitreous,  where  it  was  found.  There 
were  no  other  retinal  or  choroidal  haemorrhages. 

JS^os.  17,  19,  and  20  are  remarkable  chiefly  for  the 
large  size  of  the  foreign  bodies  embedded  in  the  eyeball, 
and  allowed  to  remain  there  (in  2  of  the  3  cases)  for  two 
and  ten  weeks  respectively. 

A^o.  22. — In  this  specimen  the  chip  of  steel  lodged  in 
the  retina  and  choroid  near  the  O.D,  The  retina  at  that 
point  was  greatly  disorganised  by  the  hgemorrhage  which 
occurred,  and  the  choroid  showed  well-marked  inflamma- 
tion. One  of  the  short  ciliary  arteries  pierces  the  sclerotic 
exactly  at  this  point,  and  has  become  involved  in  the 
inflammatory  process,  which  could  be  well  seen  travelling 
along  this  vessel  tlirough  the  sclerotic.  This  coat  is  con- 
siderably thickened  here  and  infiltrated  with  indifferent 
cells.  In  its  course  through  the  vitreous  the  chip  had  cut 
the  retina  and  choroid,  and  scored  the  inner  surface  of  the 
sclerotic  for  a  length  of  15  mm.  in  the  area  corresponding 
to  the  space  (externally)  between  the  superior  and 
external  rectus. 
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Part  IL — TJiree  Cases  of  Cystic  Degeneration  of  Retina. 

The  three  cases  described  below  are  of  considerable 
interest  pathologically.  They  are  good  examples  of 
changes  in  the  retina  which  occur  but  rarely  in  a  degree 
at  all  approaching  that  found  in  these  specimens.  In  the 
examination  of  600  consecutive  eyeballs  in  the  Moorfields 
Museum  I  have  met  with  only  four  examples.*  The  fourth 
of  these  was  an  eyeball  the  retina  and  choroid  of  which 
liad  undergone  so  much  degeneration  that  a  careful 
examination  entu'ely  failed  to  give  any  reliable  information 
as  to  the  changes  which  had  occurred,  though  there 
appeared  to  be  two  cysts  in  connection  with  the  detached 
retina.  It  has  been  therefore  omitted  in  this  descrip- 
tion. 

Case  I  (Reg.  No.  1489).  Right  eye  of  a  female  patient, 
set.  19. 

Patient  never  remembers  to  have  seen  with  the  right  eye. 
Two  years  before  admission  this  eye  was  "  inflamed,"  and  has 
been  painful  on  and  oif  since.  Eight  weeks  before  admission 
"  cataract  "  appeared.     No  history  of  injury. 

On  admission,  R.E.  :  cornea  and  anterior  chamber  normal. 
Lens  opaque.     No  perception  of  light.     T.  n. 

L.E.:V.  =  -.      Fundus  normal. 
6 

After  excision  the  eyeball  was  first  hardened  in  Miiller's 
fluid,  and  then  divided  into  lateral  halves  while  frozen. 

Naked  Eye  Exatnination. —  Cornea  and  iris  normal.  No 
adhesion  at  periphery.  Ciliary  processes  rather  flattened.  Lciis 
in  situ,  slightly  shrunken,  opaque  throughout.  Vitreous  some- 
what inci-eased  in  density.  Betina,  extensive  though  shallow 
detachment,  separated  fi-om  choroid  everywhere  except  at  the 
optic  disc  and  in  its  ciliary  part.  Detachment  deepest  at  outer 
find  lower  part.  Sub-retinal  space  filled  by  coagulated  effusion. 
On  temporal  side,  below,  just  anterior  to  the  equator,  is  a  cy.st 

*  I  do  not  inchide  in  tliis  number  rnprs  of  hlifjlil  cTslic  dilntatiors  in  tlie 
pars  ciliuris  iclina',  a  coiidilicii  not  ini'rcqiu  nllji  nut  vitli  in  dititnsed  ejcs. 
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ill  the  detached  retina,  the  size  of  a  small  green  pea,  and  near 
the  optic  nerve  entrance  is  a  similar,  but  smaller,  cyst.  Neither 
cyst  is  ill  contact  with  the  choroid  at  any  point,  though  they 
project  from  the  line  of  the  retina  outwards  towards  the 
choroid,  and  are  surrounded  by  the  sub-retinal  effusion.  Each 
cyst  contains  a  small  quantity  of  coagulated  jelly-like  material. 
The  choroid  and  sclerotic  show  no  changes. 


Case  II  (Reg.  No.  1731).  Left  eye  of  a  male  patient, 
«t.  40. 

This  eye  had  been  struck  by  a  cork  from  a  soda-water  bottle 
1-i  years  previously.     Has  been  painful  lately. 

On  admission,  R.E.,  Y.  =  1  Jaeger,  T.  n.  Some  pigment 
on  lens  capsule. 

L.  E.,  slight  congestion.  Cornea  clear.  Anterior  chamber 
shallow.  Posterior  synechife.  Iris  "  bombe."  Lens  opaque 
and  white.     No  perception  of  light.     T.  -|-  2. 

The  left  eye  was  hardened  in  Milller's  fluid,  and  then  divided 
antero-posteriorly  into  lateral  halves. 

Naked  Eye  Examination. — Cornea  normal  in  thickness  and 
curvature.  Anterior  chamber  encroached  upon  at  its  periphery 
by  the  adhesion  of  iris  to  cornea  for  a  distance  of  1"5  mm.  This 
is  more  noticeable  on  the  temporal  side.  The  iris  in  nearly  its 
whole  extent  is  separated  into  two  layers,  an  anterior  and  a 
posterior.  The  former  projects  forwards  towards  cornea,  and 
gives  rise  to  the  "  bombe  "  appearance  noticed  before  excision. 
The  latter  is  firmly  adherent  to  the  anterior  lens  capsule ;  the 
small  cavity  thus  formed  in  the  iris  is  occupied  by  coagulated 
jelly-like  effusion. 

Lens  in  situ,  white  and  opaque  throughout. 

Retina  detached  from  choroid  everywhere  as  far  anteriorly 
as  the  ora  serrata.  At  this  point  it  is  folded  forwards  on  itself 
and  curves  inwards  close  to  the  posterior  lens  capsule,  then 
stretching  backwards  to  the  optic  nerve  in  a  rounded  cord. 
Some  shrunken  remnants  of  vitreous  are  enclosed  in  the  folds  of 
the  retina.  The  space  between  the  retina  and  choroid  contains 
some  friable  blood  clot,  partially  decolorised. 

In  connection  with  the  detached  retina  are  three  cysts,  one 
of  which  is  as  large  as  a  pea,  and  the  other  two  about  half  that 
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size.  One  is  situated  on  tlie  upper  side  of  tlie  stalk  of  retina, 
just  posterior  to  the  equator  of  the  eye.  The  other  two  are  (one 
in  front  of  the  other)  on  the  lower  side  of  the  stalk,  and  their 
posterior  limit  corresponds  to  the  centre  of  the  first-mentioned 
cjst.  All  three  spring  from  the  retina  posterior  to  the  ora 
serrata,  and  therefore  are  not  in  connection  with  the  pars 
ciliaris  retinee.  Thej  project  outwards  towards  the  choroid,  but 
are  at  no  point  in  contact  with  it.  Their  walls  are  very  thin, 
semi-translucent,  and  in  parts  are  slightly  calcareous  and  brittle. 
Their  contents  were  sufficiently  fluid  to  escape  when  the  section 
was  made. 

The  choroid  lines  the  sclerotic,  and  neither  tunic  exhibits 
any  changes. 

Case  III  (Reg.  No.  1860).     Left  eye  of  a  man,  set.  55. 

rifteen  years  previously  this  eye  had  been  struck  by  a  stone. 
It  has  been  blind  since  the  accident,  but  caused  no  inconve- 
nience till  three  weeks  before  admission,  when  it  became  very 
painful. 

On   admission,    R.E.,    central   nebula    of  cornea,    otherwise 

normal.     V.  =  — 
36" 

L.E.,  iritis  with  old  synechiae.  Opaque  lymph  on  lens. 
Hyphcema.     No  perception  of  light.     T.  n. 

Left  eye  excised,  hardened  in  Miiller's  fluid,  fi'ozen,  and 
divided  into  lateral  halves. 

Naked  Eye  Examination. — Cornea  thin  ;  anterior  chamber 
deep,  but  encroached  upon  at  the  angle  by  adhesion  of  iris  to 
cornea.  A  small  amount  of  blood  clot  on  anterior  sui-face  of 
iris.  At  the  pupillary  edge  of  the  iris  there  are  many  points  of 
adhesion  to  lens  capsule. 

Lens  in  situ,  opaque  throughout. 

Retina,  cone-shaped  detachment,  the  apex  at  the  optic  nerve 
entrance.  Some  fluid  vitreous  contained  in  the  retinal  folds, 
and  the  sub-retinal  space  filled  by  fluid  effusion.  On  the  sides 
of  the  cone  of  retina  are  three  cysts  (Fig.  1),  which  project  out- 
wards from  the  retina  into  the  sub-retinal  space.  One  is  situated 
on  the  nasal  side  and  one  superiorly,  these  two  being  at  the 
equator  of  the  eye,  and  of  sniallcr  size  than  the  third,  which 
is  placed  inferiorly  and  between  the  optic  disc  and  the  equator, 
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and  is  as  large  as  a  good-sized  green  pea.  Their  walls  are 
thin  and  semi-translucent,  and  they  contain  a  soft  jelly-like 
material.     There  is  no  contact  of  cyst  walls  with  choroid. 

Choroid  apparently  normal.  In  the  ciliary  region  below  there 
is  a  small  scar  of  a  wound  which  has  pierced  all  the  coats, 
traversing  the  ciliary  processes  about  the  middle.  There  is 
some  cicatricial  tissue,  which  firmly  binds  together  the  sclera, 
choroid,  and  retina  at  this  point. 

I  have  not  given  the  results  of  the  microscopical  exa- 
mination of  each  specimen,  because,  with  a  few  minor 
points  of  difference,  one  description  will  suffice  for  the 
three. 

Careful  examination  of  many  sections  of  the  retina  of 
each  specimen  has  been  made.  Case  I  ;v"ields  the  most 
suitable  sections  for  microscopical  examination,  and  from  it 
Figs.  2  and  3  have  been  drawn  ;  while  Fig.  1  from  Case  III 
shows  very  well  the  naked-eye  appearances  of  these  cysts, 
and  theu^  relative  position.  In  every  case  the  cysts  have 
developed  in  the  retina,  which  is  detached,  the  bulging 
always  taking  place  outwards,  that  is,  the  outer  layers  of  the 
retina  are  those  which  yield  and  become  separated  from 
the  inner  layers,  these  latter  retaining  their  normal  position 
in  the  hue  of  the  retina. 

As  will  be  seen  in  Fig.  2,  the  outer  wall  (so  called  in 
contradistinction  to  the  inner  or  base-wall)  of  the  cyst 
springs  abruptly  fi'om  the  retina.  In  Case  II  this  was  par- 
ticularly noticeable,  the  projecting  wall  rising  from  the 
retina  almost  at  a  right  angle.  The  base  of  the  cyst  is 
usually  its  narrowest  part.  The  formation  of  the  cysts 
appears  to  begin  by  the  formation  of  alveoli  in  tlie  inner 
gi-anule  layer  between  Miillerian  fibres,  which  latter  have  be- 
come gTeatly  thickened  and  elongated.  These  spaces  when 
small  contain  a  finely  fibrillated  material  which  shiinks  in 
hardening  fluids,  without  any  staining  elements ;  they 
result,  I  think,  not  oiJy  from  efiusion  between  the  Miillerian 
fibres,  but  also  from  the  destruction  of  these  fibres.    Tliese 
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small  spaces  coalescing,  lead  to  the  formation  of  the  larger 
cyst  cavity.  In  the  base-wall  of  the  cyst  can  be  traced 
the  nerve-fibre,  ganghon-cell,  and  inner  molecular  layers 
of  the  retina,  and  in  some  specimens  (Case  I)  a  portion, 
var^ong  in  amount,  of  the  inner  granule  layer.  In  the 
more  advanced  cysts  these  layers  degenerate  into  a 
nucleated  fibrous  wall,  in  which  no  distinct  elements  can 
be  made  out.  At  the  points  where  the  outer  wall  leaves  the 
line  of  the  retina,  all  the  layers  of  the  retina  external  to,  and 
including  part  of,  the  inner  granule  layer  can  be  seen  turn- 
ing outwards  ;  but,  except  in  the  earliest  stages  of  the  cyst 
development,  they  become  unrecognisable  almost  imme- 
diately, and  the  wall  exhibits  merely  a  fibrillated  structure 
of  vamng  thickness,  sometimes  extremely  thin,  containing 
a  gi-eater  or  less  number  of  small  round  staining  cells. 

In  Case  III  the  separation  of  the  layers  has  occm-red  in 
the  inter-granule  layer,  and  the  whole  thickness  of  the 
inner  gTanules  can  be  traced  along  the  base  wall  of  the 
cyst. 

In  sections  of  a  presumably  young  cyst  (Fig.  3)  the 
hypertrophied  Miillerian  fibres  are  seen  stretching  across 
the  as  yet  imperfectly  formed  cyst ;  among  them  are  large 
numbers  of  cells  from  the  inner  granule  layer.  Elhptical 
nuclei  also  show  here  and  there  in  tlie  course  of  these  fibres, 
and  are  probably  identical  with  those  found  in  these 
fibres  in  healthy  retinae ;  they  are,  I  should  think,  present 
in  greater  numbers  than  in  healthy  specimens.  In  the 
cyst  shown  in  the  drawing,  the  ganghon-cell  layer  in  the 
base  wall  is  increased  in  thickness,  and  contains  a  large 
number  of  small  stained  nuclei ;  in  another  cyst  from  the 
same  eye  this  layer  is  scarcely  distinguishable. 

In  the  retina  immediately  adjoining  the  cysts,  small 
spaces  are  seen  in  the  inner  granule  and  outer  molecular 
layers;  and  it  is  not  unlikely  that  the  breaking  down  of 
the  fibres  separating  them  from  the  large  cyst  would  lead 
to  increase  in  the  size  of  its  cavity. 

In  all  three  specimens  there  was  considerable  dcgenera- 
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tion  of  the  entire  retina.  The  nerve-fibre  and  ganglion- 
cell  layers,  and  the  rods  and  cones,  had  chiefly  suffered, 
and,  though  the  granular  and  molecular  layers  (in  those 
parts  not  cystic)  appeared  to  have  undergone  but  little 
change,  the  connective  tissue  elements  of  the  retina  were 
more  than  usually  evident.  This  might  be  due  to  some 
atrophy  of  the  cellular  layers,  but  might  also  indicate  a 
tendency  to  overgrowth  of  the  fibrous  elements,  which  in 
certain  parts  led  to  the  development  of  the  cysts. 

In  Specimens  II  and  III  the  retinal  arteries  showed  well- 
riiarked  thickening  of  their  coats,  which  had  in  some  places 
a  hyahne  appearance. 

In  Specimen  III  a  small  quantity  of  brown  pigment 
could  be  seen  in  the  base  wall  of  one  cyst.  The  cysts  in 
Cases  I  and  III  contained  a  jelly-Kke  material,  which  had 
coagulated  in  the  preservative  fluid ;  but  in  Case  II  the 
contents  of  the  cysts  remained  fluid,  though  the  eyeball 
was  hardened  like  the  others. 

The  choroid  and  sclerotic  exhibited  no  changes,  except 
that  in  Case  III  the  choroid  was  everywhere  imusually  thin. 
The  hexagonal  pigment  in  every  specimen  remained  adhe- 
rent to  the  choroid. 

In  Vol.  VII  of  the  Ophthalmic  Hospital  Reports  is  a 
paper  by  Mr.  Xettleship,  on  "Oedema,  or  Cystic  Disease  of 
the  Retina."  The  specimens  to  which  the  above  remarks 
apply  are  examples,  I  think,  of  a  later  stage  and  exaggerated 
degree  of  the  condition  described  by  the  author  of  that 
paper,  though  there  are  several  points  in  which  my  speci- 
mens do  not  agree  with  his.  In  none  of  these  cases  was 
there  any  evidence  of  previous  inflammation  of  the  choroid, 
nor  was  there  any  adhesion  of  the  cyst  walls  to  that  tunic, 
whereas  in  the  specimens  described  in  Vol.  VII,  there  was 
thinning  and  bulging  of  the  choroid  and  sclerotic  at  the 
part  corresponding  to  the  cystic  retina,  and  adhesion 
between  the  outer  cyst  wall  and  the  choroid. 

In  Prof.  IwanofTs  papers*  on  "  Colloid  Cystic  Disease 

*  Arch.  f.  Oph.,  18G9.     Zehender's  Klin.  Monatsbl.,  1864. 
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of  the  Retina,"  and  "  (Edema  of  the  Retina,"  he  states 
that  he  found  the  formation  of  spaces  always  beginning  in 
the  outer  granule  layer.  In  two  of  my  specimens  this  was 
certainly  not  the  case ;  in  the  thii-d  I  have  described  them 
as  apparent  first  in  the  inter-granule  layer,  but  it  is  possible 
that  they  actually  began  in  the  inner  half  of  the  outer 
granule  layer. 

Cases  I  and  III  lend  support  to  his  statement  that  the 
cysts  contain  an  albuminous  fluid ;  a  material  which  had 
coagulated,  filling  the  cysts.  In  Case  II,  however,  this 
was  not  the  case. 

In  Vol.  XIX  of  the  Pathological  Society's  Transactions, 
Mr.  Vernon  gives  an  account  of  an  eyebaU  the  retina  of 
wliich  contained  11  small  cysts.  The  description  leaves 
little  doubt  that  the  specimens  I  have  described  are  in 
many  respects  identical  Avith  his. 

With  regard  to  the  cause  of  the  formation  of  these 
cysts  of  the  retina,  I  have  nothing  to  suggest.  They  are, 
as  mentioned  previously,  far  from  common,  and  present 
many  points  of  interest.  It  is  difficult  to  explain  why  the 
outer  layers  of  the  retina  always  yield ;  in  two  of  these 
specimens  the  yielding  may  have  been,  and  probably  was, 
iu'  the  du-ection  of  least  resistance;  but  in  Case  III  the 
retina  was  not  folded  into  a  narrow  stalk,  and  the  remain- 
ing vitreous  contained  within  was  fluid  ;  so  that  its  resist- 
ance could  hardly  have  been  greater  than  that  of  the  efiu- 
sion  filling  the  sub-retinal  space.  The  relative  strength  of 
the  internal  and  external  limiting  membranes  may  possibly 
determine  the  direction  in  which  the  bulging  occurs.  That 
destruction  of  tissue  has  a  share,  at  least  in  the  later 
stages,  in  the  formation  of  the  cyst  cavities,  in  addition  to 
dilatation  of  existing  spaces,  I  have  little  doubt. 
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DESCRIPTION    OF   PLATE. 


Fig.  I.    Inner  Half  of  Eyeball  of  Case  III. 

Two  cystB,  the  superior  and  inferior,  are  seen  in  section,  and  the  position  of  a  third  on  the 
nasal  side  of  the  retina  is  indicated  by  the  shading  between  the  bases  of  the  other  two. 

Fig.  II.   Drawing  of  the  Larger  of  the  Two  Cysts  in  Case  I. 

The  cyst,  which  has  a  comparatively  narrow  base,  projects  outwards,  leaving  the  inner 
layers  of  retina  undisturbed.  The  nerve-fibres  are  visible  as  a  very  tliin  layer;  the  ganglion- 
ceO  and  inner  molecular  layers  can  be  traced  along  the  "  base-wall"  of  the  cyst,  as  can  also 
the  innermost  part  of  the  inner  granules.  Extending  outwards  from  this  are  seen  some  of  the 
hypeitrophied  Miillerian  fibres  with  granules  scattered  among  them.  The  external  granule 
layer  can  be  traced  into  the  outer  wall  of  the  cyst  for  a  short  distance,  but  soon  loses  its 
distinctive  characters.  The  rod  and  cone  layer  ceases  at  the  point  where  the  cyst  wall 
projects.     X  24. 

Fio.  III.    Section  of  an  imperfectly  formed  Cyst  from  Case  I. 

In  the  base-wall  are  seen  the  nerve-fibre  and  ganglion  cell  layers  (a),  these  being  increased 
in  thickness  and  containing  a  large  number  of  small  cells ;  (b)  the  inner  molecular  layer.  In 
the  inner  granule  layer  (c)  the  Miillerian  fibres  are  shown,  greatly  elongated,  and  between 
them  several  spaces  are  being  formed.  These  spaces  contain  a  material  with  a  finely  fibril- 
lated  structure  and  some  degenerating  cells,  and  at  the  margins  of  some  of  them,  ends  of 
fibres  can  be  seen.  The  intergranule  and  outer  granule  layers  can  be  seen  to  turn  outwards 
where  the  cyst  wall  begins  to  rise  from  the  retina,     x  62. 
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OX  A  CASE  OF  PEETPHEEAL  CHOROIDO-EETINITTS,  ASSO- 
CIATED WITH  PECULIAR  PIGMEXTATIOX  OF  MUCOUS 
MEMBRANES. 

Bj  J.  HcTCHixsoN,  Jun.,  F.R.C.S. 

This  patient,  a  woman  ret.  67,  attended  the  Great  Northern 
Central  Hospital  on  account  of  presbyopia  and  visual  de- 
fect of  the  left  eye.  Her  case  presented  briefly  the  follow- 
ing points  of  interest :  — (1)  Evidence  of  old  neuro- 
retinitis;  (2)  an  incomplete  ring  of  pigmentary  deposits 
in  the  periphery  of  the  retina ;  (3)  atrophy  of  the  choroidal 
pigment,  such  as  is  seen  in  retinitis  pigmentosa;  (4)  veiy 
marked  dark  brown  and  black  patches  in  the  mouth,  on 
the  lips,  and  on  the  palate;  (5)  general  superficial  glos- 
sitis (tertiary  s}^hilitic). 

It  is  admitted  that  some  cases  of  specific  choroido- 
retinitis  closely  resemble  true  retinitis  pigmentosa,  espe- 
cially those  due  to  inherited  taint  (Nettleship),  and  I  may 
at  once  give  the  reasons  against  regarding  this  case  as  one 
of  the  latter  affection.  There  was  no  tendency  to  eye 
disease  in  the  family  (several  of  the  patient's  brothers  and 
sisters  were  living  at  ages  varying  from  50  to  70),  and  her 
parents  were  not  related  by  birth.  The  ocular  changes 
were  not  symmetrical,  the  right  eye  being  practically  un- 
affected, and  the  patient  was  sure  that  vision  in  the  left 
eye  had  failed  about  seven  years  previously,  the  onset 
being  sudden.  Night-blindness  and  limitation  of  the  field 
were  not  present,  and  the  pigment  was  arranged  in  lines 
and  irregular  blotches  rather  than  in  the  reticulated  form 
seen  in  retinitis  pigmentosa.  Tlie  tongue  presented  con- 
clusive evidence  as  to  syphilis,  although,  as  so  commonly 
occurs  in  women,  a  clear  history  of  secondaries  could  not 
be  obtained.  Scattered  over  the  dorsum  of  the  tongue 
(from  which  tlie  papilKie  had  ahnost  entirely  disappeared) 
were  superficial  white  scars,  the  remains  of  ulcers,  of  which 
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one  or  two  still  relapsed  from  time  to  time.     There  were 

also  a  few  scars  on  the  lips,  but  the  peculiar  feature  here 

was  the  presence  of  a  number  of  brownish-black  patches, 

generally  about  5  mm.  in  diameter.    They  were  also  found 

inside  the  cheeks  (especially  round  the  oral  commissures), 

on  the  hard  palate,  and  slightly  on  the  gums.    One  or  two 

were  connected  with  faint  scars,  and  there  seemed  good 

reason  to  regard  them  as  the  remains  of  a  late  syphilide, 

having  a  tendency  to  pigmentaiy  deposit.     The  patches 

were  much  more  circumscribed  than  those  met  with  in 

Addison's  disease,  they  were  not  present  under  the  tongue 

nor  on  the  general  cutaneous  surface,  nor  were  there  any 

symptoms  of  this  affection.    The  eyelids  were  dark,  but  not 

unusually  so;  her  general  complexion  was  rather  pale; 

there  were  some  ordinary  light  brown  freckles  on  the  neck ; 

there  was  no  xanthelasma  of  the  lids.     The  patient  was 

liable  to  occasional  attacks  of  constipation  and  languor, 

but  had  never  suffered  from  jaundice  or  severe  headache. 

She  had  frequently  had  the  mouth  sore  as  well  as  the 

tongue,  so  that  she  could  hardly  eat,  and  she  believed  that 

the  dark  spots  appeared  when  the  left  eye  failed.     It  may 

be  mentioned  that  she  had  never  smoked,  and  was  veiy 

temperate  as  regards  alcohol.     She  had  had  ulcers  of  the 

legs  (possibly  specific),  which  were  now  healed,  but  in 

other  respects  her  health  had  been  good.     She  had  borne 

seven  childi-en,  fom-  of  whom  had  died  at  the  ages  of  1  year, 

3,  8,  and  13  years  respectively.     There  was  no  evidence  as 

to  inherited  syphilis  in  any  of  them,  nor  of  any  affection  of 

the  eyes. 

15 
With  the  right  eye  V.  =  —,  and  with  +  4  D.  1  Jaeger 

at  10".  The  fundus  showed  here  and  there  at  the  peri- 
phery minute  spots  of  pigment  in  the  retina,  but  the  thin- 
ning of  the  choroid,  so  marked  in  the  other  eye,  was  here 
absent.     T.  n.  and  media  clear  in  both. 

15 
In  the   left   eye  V.  =  =-   (not  improved  by   glasses) ; 
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reads  16  Jaeger,  and  with  +  5D.  6  Jaeger  badly.  The 
visual  field  was  httle  if  at  all  contracted.  The  disc  was 
ill-defined  and  grey,  and  the  vessels  diminished.  At 
various  parts  of  the  periphery  of  the  fundus  were  seen  the 
patches,  lines,  and  stars  of  black  pigment  ah-eady  men- 
tioned. They  were  especially  obvious  in  the  upper  seg- 
ment, and  were  frequently  placed  in  front  of  or  by  the 
side  of  the  retinal  vessels.  Above  the  disc,  at  a  short  dis- 
tance from  it,  were  small  atrophic  changes,  but  the 
"  punched-out "  patches  seen  so  frequently  in  specific 
choroiditis  disseminata  were  nowhere  present.  In  neither 
Liebreich's  nor  Jaeger's  atlas  is  there  any  plate  much  re- 
sembhng  the  appearances  seen,  though  Plate  XXXVIII 
in  the  latter  presents  a  more  extreme  case  of  perhaps  a 
similar  form  of  disease. 

An  interesting  question  with  regard  to  this  form  of 
choroido-retinitis  is,  should  one  regard  it  as  a  disease  that 
is  steadily  aggressive  and  likely  to  afi'ect  both  eyes  to  the 
same  extent?  Looking  at  the  fact  that  the  vision  in  the 
left  eye  had  been  for  some  years  stationary  in  my  patient, 
there  seemed  no  reason  for  fearmg  a  similar  course  in  the 
other  eye. 

The  coincidence  of  the  pigmentary  changes  in  the  eye 
with  those  in  the  mucous  membrane  of  the  mouth  seemed 
worthy  of  notice,  although  one  would  hesitate  to  lay  much 
stress  on  it  before  observing  other  similar  cases. 
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Taht  I. 

©rtgtnal  C^ontriibutiong* 

THE   ACTIOX   OF   MYOTICS   AND   MYDRIATICS   OX   THE 
ACCOMMODATION. 

By  W.  Lang,  F.R.C.S., 
Ophthalmic  Surgeon  to  the  Middlesex  Hospital;  and 

James  W.  Barkett,'M.B., 
Late  Demonstrator  of  Physiology  in  King^s  College,  London. 

In  a  preceding  conimiinication  (see  p.  130)  we  refeiTed  to 
the  action  of  eserine  and  pilocarpine  on  the  pupil  and  on 
the  accommodation.  In  this  we  refer  to  the  action  of 
homatropine  and  of  homatropine  and  cocaine,  and  to  the 
action  of  eserine  on  eyes  to  which  these  drugs  had  already 
been  applied. 

Method  of  Investigation. — The  solutions  used  were — 

I  A  2  p.  c.  solution  of  homatropine  in  castor  oil. 

A  2  p.  c.   solution  of  homatropine   and  of  cocaine  in 

castor  oil. 
A  1  p.  c.  solution  of  eserine  in  water. 

The  application  has  in  all  cases  consisted  of  the  depo- 
sition of  a  few  drops  of  the  solution  inside  the  lower  eye- 
lid.     The  estimation   of  the  size  of  the  pupil  has  been 
made  with  a  pupillometer,  the  same  amount  of  light  being 
VOL.   XL  R 


220   LAXG  AND  BARRETT  :  THE  ACTION  OF  MYOTICS 


thrown  into  the  eye  during  each  measurement.  The  esti- 
mation of  the  position  of  the  far  and  near  points  has  been 
made  by  means  of  a  "  shde  optometer  "  (constructed  for  us 
by  Messrs,  Pickard  and  Curry),  similar  to  that  now  in  use 
in  Utrecht.  Measurements  have  been  made  in  one  meridian 
only  (vertical). 

In  order  to  bring  the  points  ^vithin  measurable  distance 
the  eyes  observed  were  always  rendered  myopic  by  convex 
lenses.  The  lenses  were  always  placed  very  close  to  the 
eye,  so  that  the  nodal  point  was  not  materially  altered  in 
position,  and  consequently  the  ranges  of  accommodation 
given  rej)resent  very  nearly  the  true  range. 

I.    The  Action  of  Homafropine. 

The  following  six  tables  show  the  effect  produced  on 
the  pupil  and  accommodation  apparatus  by  the  single 
application  of  a  2  p.  c.  solution  of  homatropine  in  castor 
oil  :— 


Case  I. — A.  D.,  get.  25.     Eight  Eije. 


Y.  =  -  partly, 
o 


-|-0'75  D.  cyl.  axis  vert.  =  — . 
•^  6 


Time. 

Pupil. 

Near  point. 

Before  application  .  . . 

5     mm. 

15  cm. 

After 

application — 

5  minutes 

9          )) 

16     „ 

10 

^       „ 

16     „ 

15 

5-5  „ 

19     „ 

20 

6  5,, 

2J1     „ 

25 

7       „ 
7-5  „ 

22     ,, 

30 

.^        

25     ,. 

35 

^.        

7  o  ,, 

29     „ 

40 

,,        

8       „ 

36     ,. 

45 

J,        

8       „ 

54     „ 

50 

ji        

8 

74     „ 

55 

jj        

8       „ 

105     „ 

f)0 

„        

8       „ 

120     „ 

65 

8       „ 

210     „ 

6  lioura       

.. 

Almost  in  original  posilion. 

10  hours      

1         •• 

Recovered  completely. 

In  lliis  COSH  tlic  jiosilion  of  the   far  ]i((inl  was  not  ('sliniatcd  tlirougliout. 
Tlic  po.silion  hu8  tlicrcforo  in  our  culculutions  been  assumed  to  be  iuvariable. 
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In  this  case  the  application  of  homatropine  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  15th 
minute,  and  reached  its  maximum  at  the  40th. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  and  reached  its  maximum  at  the  65th,  and 
disappeared  in  10  hours.  This  recession  at  its  maximum 
was  equivalent  to  6*19  D. 

(3.)  A  diminution  of  the  range  of  accommodation, 
Avhich  began  at  the  5tli  minute,  reached  its  maximum  at 
the  65th  minute,  and  disappeared  in  10  hours.  This 
decrease  at  its  maximum  amounted  to  6*19  D.,  that  is,  0'93 
of  the  normal  range  (6'67  D.),  so  that  the  total  range  was 
then  0-18  D. 

CaseIL— K.D.,£et.  23.    Left  Eye.   V.  =  k  c — .~|?^^,  ^'   ^  =% 
'  J       J  9    —  o  U.cyl.  vert.      6 

A  -f  0v5  D.  Spherical  Lens  was  worn  during  tMs  Observation. 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application  . . . 

4     mm. 

10  em. 

100  em. 

After  application — 

5  minutes 

4       „ 

11     „ 

100     „ 

10         „       

4      „ 

15     „ 

85     „ 

15         „       

4       „ 

21     ,. 

90    „ 

20         „       

4-5  „ 

20     „ 

90     „ 

25         „       

5-5  „ 

25     „ 

85     „ 

30     -  „       

6       „ 

29     ,, 

75    „ 

35         „       

6-5  „ 

35     „ 

75    „ 

40         „       

6-5  „ 

25     „ 

88    „ 

45         „       

7-5  „ 

35     „ 

75    „ 

50         „       

8       „ 

37     „ 

78    „ 

55         „       

8       „ 

47     „ 

75    „ 

60         „       

8       „ 

45     „ 

77    „ 

65 

8       „ 

52     „ 

71    „ 

70         „       

9       ,. 

43     „ 

73    „ 

75         „       

9       „ 

50     „ 

68     „ 

80 

50     „ 

72     „ 

85 

49     „ 

59    „ 

90 

50     „ 

65     „ 

95         „       

50     „ 

68     „ 

100         „       

9       „ 

52     „ 

75     „ 

150         „       

9       „ 

34     „ 

80     „ 

165         „       

9       „ 

36     „ 

4  hours      

28     „ 

6      „         

18     „ 

8       „         

13     „ 

10 -5  „         

10     „ 

36       „         

normal 

K    2 
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In  this  case  the  application  of  homatropiiie  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  20th 
minute,  reached  its  maximum  at  the  70th  minute,  and  dis- 
appeared in  3(5  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  65th  minute,  and 
disappeared  in  10-5  hours.  The  maximum  recession  was 
equivalent  to  8*08  D. 

(3.)  An  approximation  of  the  far  point,  which  began  at 
the  10th  minute,  reached  its  maximum  at  the  85th,  and 
was  then  equivalent  to  0*69  D. 

(4.)  A  diminution  in  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  85th  minute,  and  disappeared  in  10*5  hours.  Tliis 
decrease  at  its  maximum  amounted  to  8'65  D. ;  that  is,  0*96 
of  the  normal  range  (9  D.),  so  that  the  total  range  was  then 
0-35  D. 


Case  III.— C.  P.,  fet.  20.     Left  Eye.     V.  =  ^-        Hm.   075  D. 
A  +1"75  D.  Spherical  Lens  was  worn  during  the  Observation. 


Time. 


Pupil. 


Spfore  application, . 
After  application — 


5  mini 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

GO 

70 

80 

90 
100 
110 
120 
130 
140 

12  lion 


Near  point. 


10  cm. 


11 
11 
15 
17 
18 
29 
30 
34 
41 
49 
50 
47 
45 
53 
40 
44 
37 
36 
34 
29 


Far  point. 


98  cm. 

100  „ 

100  „ 

78  „ 

77  „ 

78  „ 
76  „ 
87  „ 

86  „ 
85  „ 
75  „ 
74  „ 

73  „ 
66  „ 

74  „ 
71  „ 
81  „ 

87  „ 
90  „ 
93  „ 
07  „ 
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lu  this  case  the  application  of  homatropine  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  10th 
minute,  reached  its  maximum  at  the  80th  minute,  and  dis- 
appeared in  36  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  80th  minute,  and 
disappeared  in  12  hours.  This  recession  at  its  maximum 
was  equivalent  to  8'11  D. 

(3.)  An  approximation  of  the  far  point,  which  began  at 
the  loth  minute,  and  reached  its  maximum  at  the  70th 
minute ;  it  was  then  equivalent  to  0'49  D. 

(4.)  A  diminution  in  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  80th  minute,  and  disappeared  in  12  hours.  This 
decrease  at  its  maximum  amounted  to  8'44  D. ;  that  is,  0*914 
of  the  normal  range  (8'98  D.),  so  that  the  total  range  was 
then  0-54  D. 

Case  IV. — P.,  aat.  21.       Left  Eye.     Y.  =  -.     Emmetropic. 

6 

A  +2  D.  Spherical  Lens  worn  during  the  Observation. 


Time. 


Before  application 
After  applicalion- 
5  minutes  .    . 

10 

13  „  ... 

20  „  ... 

25  „  ... 

30  „  

35 

40  „  

45 

50  „  . . .  . 

55  ,,  .  . .  . 

60 

65  „  .  . .  . 

70 

75  „  . . . , 

80  „  ... 

85  „  ... 

90 

95  „  ... 

100  „  ... 


Pupil. 


5  ,, 


!\ear  point. 


12  cm. 

13  „ 

16  „ 

17  „ 

17  „ 

18  „ 
18  „ 
23  „ 
23  „ 
29  „ 

32  „ 

33  „ 

35  „ 
40  „ 
32  „ 

36  „ 
39  „ 
39  „ 
36  „ 

38  „ 

39  „ 


Far  point. 


33  cm. 

33  „ 

30  „ 

44  „ 

48  „ 

50  „ 

50  „ 

48  „ 

52  „ 

53  „ 
50  „ 

61  „ 
60  „ 

65  „ 

62  „ 
6<o  „ 
73  „ 

63  „ 

66  „ 
63  „ 
76  „ 
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Case  TV — continued. 


Time. 

Pupil. 

Near  point. 

Far  point. 

After  application — 

105  minutes 

5  hours       

7     „            

9     „           

19     „           

9  mm. 

normal 

37  cm. 
21     „ 
13     „ 
1^     „ 

65  cm. 

In  this  case  the  appHcation  of  the  homatropine 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  5th 
minute,  reached  its  maximum  at  the  30th  minute,  and  dis- 
appeared in  19  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  mmute,  reached  its  maximum  at  the  65th  minute,  and 
disappeared  in  9  hours.  The  maximum  recession  was 
ec|uivalent  to  5  83  D. 

(3.)  A  recession  of  the  far  point,  which  began  at  the 
15th  minute,  reached  its  maximum  at  the  100th  minute, 
and  was  then  equivalent  to  1-72  D. 

(4.)  A  diminution  in  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  65th  minute,  and  disappeared  in  9  hours.  This 
decrease  at  its  maximum  amounted  to  4"34  D. ;  that  is,  081 
of  the  normal  range  (5"3  D.),  so  that  the  total  range  was 
then  0-96  D. 
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Case  V.— A.,  set.  23.     Left  Eye.     V.  =  ^.     Hm.  Oo  D. 
A  +2  D.  Spherical   Lens  was  worn  dm-ing   this  Observation. 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application. .  . . 

2  '5  mui. 

12  cm. 

67  cm. 

After  application — 

5  minutes 

2-5  „ 

13     „ 

90     „ 

10 

2-5  „ 

15     „ 

91     „ 

15         „       

3       „ 

15     ,, 

100     „ 

20 

3       „ 

18     „ 

89     „ 

25 

4-5  „ 

27     „ 

100     „ 

30 

5       „ 

40     „ 

102     „ 

35 

5-5  „ 

35     „ 

91     „ 

40         „       

5"5  ,, 

37     „ 

87     „ 

45 

6       „ 

35     „ 

90     „ 

50         , 

6-5  ., 

33     „ 

75     ,. 

55         .,        

6-5  „ 

33     „ 

80     „ 

60 

6-5  „ 

30     „ 

82     „ 

65         , 

7      ., 

29     ., 

84     „ 

70         „       

6-5  „ 

31     „ 

99     „ 

80         „       

6-5  „ 

29     „ 

91     ,. 

90         „       

7-5  „ 

29     „ 

92     „ 

100         „       

7-5  „ 

29     „ 

87     „ 

5  hours        

12     „ 

24     „            

noruial 

In  this  case  the  application  of  homatropine  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  15th 
minute,  reached  its  maximimi  at  the  90th  minute,  and  dis- 
appeared m  24  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  30th  minute,  and 
disappeared  in  5  hours.  The  maximum  recession  was 
equivalent  to  5 '8 3  D. 

(3.)  A  recession  of  the  far  point,  which  began  at  the 
5th  minute,  and  reached  its  maximum  at  the  30th  minute, 
and  was  then  equivalent  to  0"51  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  30th  minute,  and  disappeared  in  5  hours.  This  dimi- 
nution at  its  maximum  amounted  to  5'32  D. :  that  is,  0-78  of 
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the  normal  range  (6*84  D.),  so  that  the  total  range  was 
then  1-52  D. 


Case  VI.— S.,  £et.  22.       Left  Eye. 


V.   =  —c  -  075  D.  -. 
12  6 

A    +0'5   D.       Spherical    Lens     was    worn     during     the 

Observation. 


Time. 


Sefore  application. . 

After  application — • 

5  miaiutes 

10         „       

15        „       

20         „       

25         „        

30         „       

35         „       

40        , 

45         „       

50         „       

55         „       

60         „       

65         „       

70        „       

75        „       

80         „       

85         „       

90        „       

105 

3  hours      

4  „  

5  „  

f)      

15      „  


Pupil. 


Near  point. 


3  5  mm. 

3  '5  ,, 

3-5  „ 

4-5  „ 

5  „ 

6  "5  ,, 
6  ^  „ 

6  '5  ,, 
7 

7  „ 
7-5  „ 


7-5 
7-5 
7-5 
7'5 
7-5 
7  o 
7  5 


normal 


14  cm. 


14 
14 
16 

18 
19 
23 
23 
26 
29 
26 
28 
28 
31 
29 
26 
26 
26 
25 
26 
26 
19 
17 
14 


Far  point. 


90  cm. 


89 

92 

91 

89 

90 

89 

94 

99 

98 

93 

100 

100 

100 

100 

96 

97 

100 

100 


In  this  case  the  application  of  homatropine  caused — 

(1.)  A  dilatation  of  the  pnpil,  which  began  at  the  15th 
minute,  reached  its  maximum  at  the  oOth  minute,  and  dis- 
appeared in  15  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
15th  minute,  readied  its  maximum  at  the  65th  minute,  and 
disappeared  in  6  hours.  The  maximum  recession  was 
equivalent  to  3*92  D. 

(3.;  A  variability  in  the  position  of  the  far  point ;  the 
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maximum  approximatiou  occiiiTed  at  the  5th  minute,  and 
was  equivalent  to  0-07  D.  The  maximum  recession 
occun'ed  at  the  60th  minute,  and  was  equivalent  to 
Oil  D. 

(4.)  A  diminutifm  of  the  range  of  accommodation, 
which  began  at  the  5tli  minute,  reached  its  maximum  at 
the  65th  minute,  and  disappeared  in  6  hours.  This 
decrease  at  its  maximum  amounted  to  3*81  D. ;  that  is,  0*63 
of  the  normal  range  (6*03  D.),  so  that  the  total  range  was 
then  23-22  D. 

Sunwiari/. — It  seems,  then,  that  the  application  of 
homatropiue  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  from  the 
5th  to  the  20th  minute,  reached  its  maximum  between 
the  30th  and  90th  minutes,  and  disappeared  in  from  15  to 
36  hours. 

(2.)  A  recession  of  the  near  point,  which  began  between 
the  5th  and  15th  minutes,  reached  its  maximum  between 
the  30th  and  80th  minutes,  and  disappeared  in  from  6  to 
12  houi's.  The  maximum  recession  was  equivalent  to  fi-om 
3-92  D.  to  8-11  D. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  recession  occun-ed  between  the  30th  and  100th 
minutes,  and  was  equivalent  to  from  0*11  D.  to  1*72  D. 
The  maximum  approximation  occurred  between  the  5th 
and  85th  minutes,  and  was  equivalent  to  from  0*67  D.  to 
0-69  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum 
between  the  30th  and  85th  minutes,  and  disappeared  in 
from  5  to  10-5  hours.  This  diminution  at  its  maximum 
was  equivalent  to  from  3*81  D.  to  8-65  D,,  or  from  0-63  to 
0-96  of  the  normal  range  (53  D.  to  9  D.).  The  total  range 
at  the  time  of  maximum  diminution  was  from  0*35  D.  to 
2-22  D. 

Taking  averages,  it  seems  that  the  application 
caused — 
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(1.)  A  dilatation  of  tlie  pupil,  which  began  at  the 
13*33  minute,  reached  its  maximum  at  the  60th  minute, 
and  disappeared  in  21  "67  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
6"67  minute,  reached  its  maximum  at  the  61'67  minute, 
and  disappeared  in  8*75  hours.  The  maximum  recession 
was  equivalent  to  6'33  D. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  recession  occurred  at  the  63*33  minute,  and  was 
equivalent  to  0"78  D.  The  maximum  approximation 
occurred  at  the  53*33  minute,  and  was  equivalent  to 
042  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  65th  minute,  and  disappeared  in  8-75  hours.  The 
diminution  at  its  maximum  was  equivalent  to  6*12  D. ; 
that  is,  0-86  of  the  normal  range  (7*14!  D.),  so  that  the  total 
range  was  then  1-01  D.     {See  Chart  I.) 

Remarks. — The  variabihty  in  the  position  of  the  far 
point  demands  explanation.  The  slight  approximation 
which  often  occurred  seemed  to  be  caused  by  the  dilata- 
tion of  the  pupil,  since  the  application  of  a  diaphragm  with 
a  small  aperture  to  the  eye  caused  the  far  point  to  recede 
materially.  Tlie  recession  seemed  to  be  caused  by  the 
paralysis  of  the  ciliary  muscle,  and  the  consequent  trans- 
ference of  latent  into  manifest  hypermetropia. 

II.   Tlie  Action  of  Ilomatropine  +   Cocaine. 

The  folloAving  six  tables  show  the  action  on  the  pupil 
and  accommodation  of  a  single  apiDlication  of  a  solution 
of  homatropine  (2  p.  c.)  -f-  cocaine  (2  p.  c.)  in  castor  oil. 
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Case  I. — Right  Eye.    V.  =  -  Emmetropic.     A+2D.  Spherical 

o 

Lens  worn  durino:  Observation. 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application 

.    4  mm. 

12   em. 

34  cm 

After  application — 

5  minutes  .... 

5     „ 

13     „ 

33    „ 

10         „       .... 

9     „ 

17     „ 

34    „ 

15 

10     „ 

20     „ 

34    „ 

20         „       .... 

10     „ 

2-i     „ 

47    „ 

25         „       .... 

10     „ 

29     „ 

58    „ 

30         „       ..    . 

10     „ 

u    „ 

59    „ 

To  +  0-5D.  =  - 
6 

35         

10     „ 

40     „ 

63    „ 

40 

10     „ 

43     „ 

65    „ 

45 

10     „ 

45     „ 

69    „ 

50         .,       .... 

10     ,, 

50     „ 

68    „ 

55         „       .... 

10     „ 

53     „ 

72    „ 

Vu  +  0-75D.  =  - 
6 

60         ,.       . . 

10     ,. 

56     „ 

75    „ 

H5         „       

10     „ 

G2     „ 

84    „ 

To  +  1  D.  =  ^ 
6 

70        „       .... 

10     „ 

50     ., 

89    „ 

75        ,,       .... 

10     „ 

56     „ 

86    „ 

80         „       ... 

10     „ 

56     „ 

91    „ 

85 

10     „ 

53     „ 

90    „ 

90         „       . . 

10     „ 

49     „ 

87    „ 

95         „       .... 

10     „ 

51     „ 

88    „ 

100         „       .... 

10     „ 

51     „ 

86    „ 

105         „       . . 

10     „ 

50     „ 

87    „ 

19  hours 

normal 

85    „ 

48      „      

norujal 

In  this  case  the  application  of  homatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  5th 
minute,  reached  its  maximum  at  the  15th,  and  disappeared 
in  48  houi's, 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  65th  minute,  and 
disappeared  in  19  hours.  The  maximum  recession  was 
equivalent  to  6'72  D. 

(3.)  A  recession  of  the  far  point,  which  began  at  the 
13th  minute,  and  reached  its  maximum  at  the  75th  minute. 
The  maximum  recession  was  equivalent  to  1-84  D. 
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(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximim:i  at 
the  65th  minute,  and  disappeared  in  19  hours.  This 
decrease  at  its  maximum  amounted  to  4'9  D.,  that  is,  0'91 
of  the  normal  range  (5  "39  D.),  so  that  the  total  range  was 
then  0-49  D. 


Case  II.— A.,  set.  23.     Bight  Eye.     V<= 


+  3  D  sph. 


+  0-75  D  cjl.  70°  out      \ 


=  _.     A  +5  D.  Spherical  Lens  Tvorn  during  the  Observation. 
6 


Time. 


Pupil. 


Before  application  . . 
After  application — 
5  minutes 

10         „       

15         „       

20         „       

25        „       

30         „       

35         „       

40         „       

45         „       

50         „       

55         „       

60         „       

65 

70        „       

80        „       

90        „       

100        „       

48  hom-s 


2  "5  mm. 

2-5  „ 
3 

4  „ 

5  '5  ,, 
6-5  „ 
7-5  „ 
7-5  „ 
8 

9  „ 
9 

9  „ 

9  „ 

9  „ 

9  „ 
9 

9  „ 
9 
normal 


Xear  point. 


14  cm. 

16  „ 

24  „ 

35  „ 

50  „ 
58  „ 
75  „ 
62  „ 
58  „ 
66  „ 
55  „ 
49  „ 

51  „ 
53  „ 
44  „ 
49  „ 
43  „ 
40  „ 
normal 


Far  point. 


61  cm. 

51  „ 

68  „ 

80  „ 

100  „ 
103  „ 
105  „ 

101  „ 

102  „ 
100  „ 
107  „ 

103  „ 
95  „ 

100  „ 

95  „ 

102  „ 

87  „ 

90  ., 


In  this  case  tlie  application  of  homatropine  +  cocaine 
caused — 

(1.)  Dilatation  of  the  pupil,  which  began  at  the  10th 
minute,  reached  its  maximum  at  the  45th  minute,  and 
disappeared  in  48  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  30th  minute,  and 
disappeared  in  48  hours.  The  maximum  recession  was 
equivalent  to  5*81  D. 
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(3.)  A  recession  of  the  far  point,  Avhich  began  at  the 
lOtli  minute,  aud  virtually  reached  its  maximum  at  the 
30th  minute  (the  actual  maximum  was  reached  at  the  50th 
minute).  The  maximum  recession  was  equivalent  to 
0-71  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5tli  minute,  reached  its  maximum  at 
the  30th  minute,  and  disappeared  in  48  hours.  This 
decrease  at  its  maximum  amounted  to  5*12  D.,  that  is, 
Oi'l  D.  of  the  normal  range  (5*5  D.),  so  that  the  total 
range  was  then  0"38  D. 


Case  III.— S.,  ^t.  22.     Bight  Eye. 


— -  c  1"5  D.  =  —  partly. 
24  18  ^       -^ 


Time. 


Before  applicotion 

After  application— 

5  minutes  .... 

10 

15         , 

20         „       

25         „       .... 

30         „       . .  . . 

35         „       . .  . . 

40         „       

45         ,,       . .  . . 

60         „       . . . . 

55         „       .... 

60         „       .... 

65         „       

70        „       . .  . . 

75        „      

80         „       . .  . . 

85         „       . .  . . 

90  „  . . . . 
105         „       

3  hours 

4  „      

5  „      

15      „      


Pupil. 


3  "5  mm. 


normal 


Near  point. 


13  cm. 

13  „ 

1-t  ,, 

17  „ 

21  „ 

23  „ 

26  „ 
29  „ 

29  „ 

28  „ 

30  „ 
36  „ 

31  „ 

29  „ 

30  „ 

31  „ 
29  „ 

29  „ 

30  „ 
29  „ 

27  „ 
19  „ 
normal 


Far  point. 


58  cm. 

50  „ 

48  „ 

47  „ 

58  „ 

59  „ 

57  „ 

63  „ 

55  „ 

58  „ 

56  „ 
65  „ 
55  „ 

60  „ 
60  „ 
62  „ 

64  „ 
69  „ 
72  „ 
72  „ 


In  this  case  the  application  of  homatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  15th 
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minute,  reached  its  maximum  at  the  50th  minute,  and 
disappeared  in  15  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
10th  minute,  reached  its  maximum  at  the  55th  minute, 
and  disappeared  in  less  than  15  hours.  The  maximum 
recession  was  equivalent  to  4*91  D. 

(3.)  A  variability  in  the  position  of  the  far  point,  the 
maximum  approximation  being  reached  at  the  15th  minute, 
and  the  maximum  recession  at  the  90th  minute.  The 
maximum  approximation  was  equivalent  to  0*41  D.,  and 
the  maximum  recession  to  074  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  55th  minute,  and  disappeared  in  less  than  15  hours. 
The  decrease  at  its  maximum  amounted  to  4*73  D.,  that  is, 
0'79  of  the  normal  range  (597  D.),  so  that  the  total  range 
was  then  1*24  D. 

Case   IV.— C.   P.,  ^t.    20.     Right  Eye.     Y.  =  %      Hm. 
A  +  2  D.  Spherical  Lens  worn  during  Observation. 


1  D. 


Time. 

Pupil. 

Near  point. 

Far  point. 

Before  application. .  . . 

3   mm. 

11  cm. 

98  cm. 

After  application — 

5  minutes 

4  5  „ 

12     „ 

92     „ 

10 

8       „ 

13     ., 

91     „ 

15 

9       „ 

17     „ 

96    „ 

20         „       

10       „ 

23     „ 

85     „ 

25 

10       „ 

31     „ 

83     „ 

30 

10       „ 

41     „ 

89     „ 

35         „       

10       „ 

50     „ 

91     „ 

40         „       

10       „ 

50     ., 

88     „ 

45         

10       „ 

49     „ 

94    „ 

50         

10       ., 

52     „ 

82     „ 

60         

10       „ 

51     ., 

99     „ 

70         

9       „ 

56     „ 

96     „ 

80         

9-5  „ 

49     ., 

94    „ 

90         

9       „ 

49     „ 

100    „ 

100         „       

9       „ 

50     „ 

107     „ 

110         „       

9       „ 

44     „ 

107     „ 

120         „       

9       „ 

43     „ 

112     „ 

130         „       

9       ,. 

41     „ 

109     „ 

140         

9 

24  hours      

uoniml 

ii()rnml 
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In  tliis  case  the  application  of  homatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  5th 
niinute,  reached  its  maximum  at  the  20th  mmute,  and 
disappeared  in  24  hours. 

(2.)  A  recession  of  the  near  point,  Avhich  began  at  the 
oth  minute,  reached  its  maximum  at  the  70th  minute,  and 
disappeared  in  24  hours.  The  maximum  recession  was 
equivalent  to  7-31  D. 

(3.)  A  variability  in  the  position  of  the  far  point,  the 
maximum  approximation  being  reached  at  the  50th  minute, 
and  the  maximum  recession  at  the  120th  minute.  The 
maximum  approximation  was  equivalent  to  0*2  D.,  and 
the  maxinmm  recession  to  043  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  50th  minute,  and  disappeared  in  24  hours.  The 
decrease  at  its  maximum  amounted  to  7*73  D.,  that  is, 
0-91  of  the  normal  range  (8-07  B.),  so  that  the  total 
range  was  then  0*7  D. 


Case  V.— J.    W.   B.,   set.  24.       Left    Eye.       Y.  =  _.     Under 

6 

Homatropine.    V.  =  -,  c    —  -25   D.   cyl.    =  -.     A  +  1-5  D. 
9  5 

SpHerical  Lens  was  worn  during  the  Observation. 


Time. 


Pupil. 


Before  application. ,  . . 

4 

After 

application — 

o 

minutes 

4 

10 

5 

15 

9 

20 

9 

25 

10 

30 

10 

35 

10 

40 

10 

45 

10 

50 

10 

oo 

10 

5-5 


Xear  point. j  Far  point. 


8  cm. 

50 

8     » 

50 

13     „ 

50 

18     „ 

57 

24     „ 

52 

23     „ 

52 

27     „ 

56 

32     „ 

57 

32     „ 

57 

33     „ 

59 

36     „ 

60 

35     „ 

56 
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Case  V — continued. 


Time. 

Pupil. 

Near  point. 

Far  point. 

After  application — 

60  minutes 

10  mm. 

37  cm. 

58  cm. 

65         „       

10     „ 

37     „ 

57    „ 

70         „        

10     „ 

36     „ 

57     „ 

80         „       

10    „ 

37     „ 

59     „ 

4  hours      

10     „ 

28     „ 

8     „           

10     „ 

22     „ 

12     , 

10     „ 

9     „ 

24     „            

6     „ 

normal 

32     „            

6     „    (active) 

43     „           

normal 

In  this  case  the  application  of  liomatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  10th 
minute,  reached  its  maximum  at  the  25th,  and  disappeared 
in  48  hours. 

(2.)  A  recession  of  the  near  point,  which  began  in 
10  minutes,  reached  its  maximum  at  the  60th  minute,  and 
disappeared  in  24  hours.  The  maximum  recession  was 
equivalent  to  9*8  D. 

(3.)  A  recession  of  the  far  point,  which  began  at  the 
loth  minute,  and  reached  its  maximum  at  the  50th  minute. 
The  maximum  recession  was  equivalent  to  033  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
Avhich  began  at  the  10th  minute,  reached  its  maximiun  at 
the  65th  minute,  and  disappeared  in  24  hours.  The 
decrease  at  its  maximum  amounted  to  9-55  D.,  that  is, 
0-91  of  the  normal  range  (10*5  D.),  so  that  the  total  range 
was  then  0*95  D. 
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Case    VT.— R.    D.,     set.     23.   —   Bight    Eye.      V.  =  -^  c 

lo 
—  0-5  D.  6         .      ,  ...  TA    c_i,„„:„„i  T^^„  „. 


—  0'5  D.  cyl.  axis  vert.        5' 

^J^^^.^^.     ^^^^       „c*^ 

■worn  during  the  Observation. 

Time. 

I'upil. 

Near  point. 

Far  point. 

Before  application. .  . . 

4  mm. 

11  cm. 

90  cm. 

After  application — 

5  minutes 

4     „ 

12     „ 

85     „ 

10         „       

4     „ 

12     „ 

89     „ 

15         „       

8     „ 

17     „ 

65     „ 

20         „       

9     „ 

50     „ 

70    „ 

25         „       

10     „ 

45     „ 

70    „ 

30         „       

10     „ 

40     „ 

70    „ 

35         „       

10     „ 

35     „ 

75    „ 

40         „       

10     „ 

40     „ 

68    „ 

45         „ 

10     „ 

35     „ 

70    „ 

50 

10     „ 

35     „ 

62    „ 

55         „       

10     „ 

45     „ 

70    „ 

60         „       10     „ 

46     „ 

70    „ 

65        „       

10     „ 

48     „ 

68    „ 

70        „      

10     „ 

50     „ 

62     „ 

75        „      

10     „ 

47    „ 

63     „ 

80        „       

10     „ 

50    „ 

70     „ 

85         „       

10     „ 

50     „ 

56     „ 

90        „       

10     „ 

55     „ 

61     „ 

95        „       

10     „ 

50     „ 

57     „ 

105        „       

10     „ 

50     „ 

65    „ 

155        „       '     10    „ 

41     „ 

68     „ 

170        „       10    „ 

46     „ 

67     „ 

*  4     hours   ' 

35     „ 

10-5     „       

17    „ 

24         „       normal 

normal 

In  this  case  the  appKcatiou  of  homatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  15th 
minute,  reached  its  maxinmm  at  the  25th  minute,  and 
disappeared  in  24  hours. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  90th  minute,  and 
disappeared  in  24  hours.  The  maximum  recession  was 
equivalent  to  7-27  D. 

(3.)  An  approximation  of  the  far  point,  which  began 
at  the  5th  minute,  and  reached  its  maximum  at  the  85th 
VOL.  XI.  s 
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minute.      The  maxinmm  approximation  was  equivalent  to 
0-67  D. 

(4.)  A  diminution  in  the  range  of  accommodation, 
which  began  at  the  5th  minute,  reached  its  maximum  at 
the  90th  minute,  and  disappeared  in  24  hours.  The 
decrease  at  its  maximum  amounted  to  7 "8  D.,  that  is,  0*98 
of  the  normal  range  (7 '9 8  D.),  so  that  the  total  range  was 
then  0-18  D. 

Summary. — It  seems  then  that  the  application  of 
homatropine  +  cocaine  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  between 
the  5th  and  15th  minutes,  reached  its  maximum  between 
the  15th  and  50th  minutes,  and  disappeared  in  from  15  to 
48  hours. 

(2.)  A  recession  of  the  near  point,  which  began 
between  the  5th  and  10th  minutes,  reached  its  maximum 
between  the  30th  and  90th  minutes,  and  disappeared  in 
from  15 — 48  hours.  The  maximum  approximation  was 
equivalent  to  from  4-91  D.  to  9-8  D. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  approximation  occurred  between  the  15th  and 
85th  minutes,  and  was  equivalent  to  from  0*2  D.  to  0*67  D. 
The  maximum  recession  occurred  between  the  50th  and 
120th  minutes,  and  was  equivalent  to  from  0*13  D.  to 
1-84  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  between  the  5th  and  10th  minutes,  reached 
its  maximum  between  the  30th  and  90th  minutes,  and 
disappeared  in  from  15 — 48  hours.  The  maximum  duniuu- 
tion  was  from  4-73  D.  to  9-55  D.,  that  is,  0-79  to  0-98  of 
the  normal  range  (5-39  to  10-5  D.),  so  that  the  total  range 
was  then  0-18  D.  to  1-24  D. 

Taking  averages,  it  seems  that  the  application 
caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  at  the  10th 
minute,  reached  its  maximum  at  the  30th  minute,  and 
disappeared  in  345  liours. 


AXD  MYDRIATICS  ON   THE   ACCOMMODATION.  237 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
6'67  minute,  reached  its  maximum  at  the  61"67  minute, 
and  disappeared  in  25-(37  hours.  The  maximum  recession 
was  equivalent  to  6-97  D. 

(3.)  A  variabiHtj  in  the  position  of  the  far  point.  The 
maximum  approximation  occuiTed  at  the  50th  miimte,  and 
was  equivalent  to  0*43  D.  The  maximum  recession 
occurred  at  the  77th  minute,  and  was  equivalent  to 
0-75  D. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5*83  minute,  reached  its  maximum  at 
the  59-17  minute,  and  disappeared  in  25-67  hours.  The 
maximum  diminution  was  equivalent  to  6'58  D.,  that  is, 
0-91  D.  of  the  normal  range  (7-23  D.),  so  that  the  total 
range  was  then  0-66  D.     (See  Chart  II.) 

Comparison  of  the  Actions  of  Homatropine  and  of  Homa- 
tropine  +   Cocaine. 

A  survey  of  the  table  on  page  238  shows — 

(1.)  That  homatropine  -f-  cocaine  dilates  the  pupil 
more  rapidly  than  homatropine  alone,  and  that  the  effect 
lasts  longer. 

(2.)  That  homatropine  +  cocaine  alters  the  position 
of  the  far  and  near  points  in  about  the  same  time  as  hom- 
atropine alone.  The  effect  on  the  near  point  lasts  much 
longer.  The  amoimt  of  action  is  somewhat  greater  in 
the  case  of  homatropine  with  cocaine. 

(3.)  That  homatropine  +  cocaine  causes  a  slightly 
more  rapid  and  a  greater  diminution  of  the  range  of 
accommodation  than  homatropine  alone,  the  accommoda- 
tion being  nearly  reduced  to  nil  by  their  influence. 

Practical  Deduction. — That  for  ophthalmoscopic  and 
similar  purposes  the  application  of  homatropine  +  cocaine 
to  paralyse  the  sphincter  piipillae  and  ciliary  muscle  pro- 
duces better  results  than  those  produced  by  homatropine 
alone,  and  in  a  shorter  period  of  time. 

S  2 
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CO          CO 

21  -67  hours 
34-5 

• 

Homatropinc 

Homatropine  + 
cocaine 

Homatropine 

Homatropinc  + 
cocaine 

Homatropine 

Homatropine  + 
cocaine 

Homatropine 

Homatropine  + 
cocaine 

Time  of 

commencement 

of  action. 

Time  of 

maximum 

action. 

Time  of 

cessation  of 

action. 

Amount 

of  maximum 

action. 
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III.   The  Action  of  Homatropine  with  Eserine. 


6 


Eight  Eye.     V.  =  -.     Emmetropic.      A 
5 


Case  I. — P.,  set. 

+  2  D.  Spherical  Lens  worn  during  the  Observation 


Time. 

Pupil. 

Near  point. 

Far  point. 

Hefore  app 

After  appl 

5  mini 

10         , 

4      mm. 

4 
5 

7-5     „ 

7-5     „ 

8-5     „ 

9 

9 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

9-5     „ 

7 

3-5     „ 

2-5     „ 

2 

2 

2 

2 

2 

2 
still  contracted 
still  slightly  smaller 
than  opposite  one 

13  cm. 

13  „ 
16     „ 

16  „ 
19     „ 

17  „ 
22     „ 
26     „ 
28     „ 
26     „ 
26     „ 
31     „ 
30     „ 
35     „ 

28  „ 

29  „ 

30  „ 

14  „ 
12     „ 
11     „ 

9     ,. 

9     „ 

10     „ 

10  „ 

11  „ 

11  „ 

12  „ 
normal 

42  cm. 

cation  — 

39     „ 

42     „ 

15         , 

47     „ 

20         , 

45     „ 

25         , 

44     „ 

30 

49     „ 

35 

47     „ 

40 

47     „ 

45 

48     „ 

50         , 

50     „ 

55         , 

51     „ 

60 

51     „ 

65        , 

56     „ 

70 

48     „ 

75 

49     „ 

80 

85        , 

,   (eserine  applied) 

53     „ 
16     „ 

90 

12     „ 

95 

12     ,, 

100        , 

11     „ 

105        , 

11     „ 

110 

11     „ 

115         , 

11      . 

120         , 

12     „ 

125 

15     „ 

130 

20     , 

20  hour 

s 

4A     „ 

In  this  case  the  apphcation  of  homatropine  caused — 
(1.)  A  dilatation  of  the  pupil  (4  mm.),  which  began  at 
the  ]Oth  minute,  and  reached  its  maximum  at  the  40th 
minute.  Whilst  in  this  condition^  at  the  80th  minute, 
eserine  was  applied,  and  caused  a  contraction  of  the  pupil, 
which  began  at  the  90th  minute,  and  reached  its  maximum 
(2  mm.)  at  the  105th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
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10th  minute,  and  reached  its  maximum  at  the  65th,  and  was 
then  equivalent  to  4*83  D.  At  the  80th  minute,  wliile  the 
recession  Avas  still  great,  eserine  was  applied  and  caused 
an  approximation,  which  began  at  the  85th  minute,  and 
reached  its  maximum  at  the  100th  minute.  The  maximum 
approximation  was  equivalent  to  7*78  D.  The  near  point 
was  therefore  4  cm.  (3'42  D.)  nearer  to  the  eye  than  at  first. 

(3.)  A  recession  of  the  far  point,  which  began  at  the 
15th  minute,  reached  its  maximum  at  the  65th  minute, 
and  was  then  equivalent  to  0*6  D.  At  the  80th  minute, 
when  it  was  much  receded,  eserine  was  applied  and 
caused  an  approximation,  which  began  at  the  85th, 
reached  its  maximum  at  the  100th,  and  was  then  equiva- 
lent to  7-2  D.  The  far  point  was  therefore  31  cm.  (6*71  D.) 
nearer  to  the  eye  than  at  fii-st. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  and  reached  its  maximum 
at  the  65th  minute.  This  decrease  at  its  maximum  was 
equivalent  to  4*23  D.,  that  is,  0*79  of  the  normal  range 
(5'31  D.),  so  that  the  total  range  was  then  1*08  D.  At  the 
80th  minute,  when  the  range  was  still  greatly  decreased 
(by  3-87  D.),  eserine  was  applied,  and  caused  a  temporary 
disappearance  of  accommodation  at  the  90th  minute. 


Case  II.— A.,  set.  23.     Bight  Eye.  _       __  ^      , 

■^         -^  6      +U75D.  cyl. 

A  -f  5  D.  Spherical  Lens  was  worn  during  the  Observation. 


V   -6- 


+  3D. 


Time. 


Before  application 

After  application  - 

5  minutes    . . 

10 

15         „         .. 

20         „ 

25 

30 

35 

40 

45 


Puj)il. 


5  „ 
5  „ 
5     „ 


Near  point. 


16  cm. 

17 
17 
18 

in 

24 
24 
31 
28 
32 


I 


Far  point. 


84  cm. 

95  „ 

72  „ 

79  „ 

84  „ 
79  „ 

85  „ 
87  ,, 
92  „ 
92  „ 
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Time. 

Pupil. 

Near  point. 

Far  point. 

After  application — 

50  minutes    

5      mm. 

5-5     „ 

5 

5-5     „ 

5o     „ 

5-5     „ 

5o     „ 

5-5     „ 

5-5     „ 

6 

5 

5 

5 

5 

4-5     „ 

4 

4 

normal 

34  cm. 
32     „ 

34  „ 

35  „ 
40     „ 
39     „ 
35     „ 
84     „ 
30     „ 
29     „ 
22     „ 
16     ., 
16     „ 

15  „ 
14     „ 

16  „ 

16     „ 

normal 

98  cm 

55 

97 

60        „         

98 

65 

99     , 

70 

95     „ 

75        „         

103 

80        „         ... 

85 

94     „ 
94 

90        „         

102     „ 

95         „  (eserine  applied) 
100         „         

100     ., 
64 

105         „         

28      , 

110         „         

23     „ 

115         „         

21     „ 

120         „         

24     „ 

125         „         

22     „ 

130 

24     „  V.  =  ^. 

3  "5  hours    

5 

In  this  case  the  apphcation  of  homatropine  caused — 

(1.)  A  dilatation  of  the  pupil  (3  mm.),  which  began  at 
the  20th  minute,  and  reached  its  maximum  at  the  95th 
minute.  Whilst  in  this  condition,  at  the  9oth  minute, 
eserine  was  applied  and  caused  a  contraction  of  the  pupil, 
which  began  at  the  100th  minute,  and  reached  its  maxi- 
mum (4  mm.)  at  the  125th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  and  reached  its  maximum  at  the  70th,  being 
then  equivalent  to  3-75  D.  At  the  95th  minute,  when  the 
recession  was  still  great,  eserine  was  applied,  and  caused 
an  approximation,  which  began  at  the  100th  minute,  and 
reached  its  maximum  at  the  120th  minute.  The  maximum 
approximation  was  equivalent  to  3-69  D.  The  near  point 
was  therefore  2  cm.  (0"89  D.)  nearer  to  the  eve  than  at  fii-st. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  recession  occurred  at  the  75th  minute,  and  was 
equivalent    to    0*22    D,      The    maximum    approximation 
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occuiTed  at  the  10th  minute,  and  was  equivalent  to  0-2  D. 
At  the  95th  minute  eserine  was  apphed,  and  caused  an 
approximation,  which  began  at  the  100th  minute,  reached 
its  maximum  at  the  115th  minute,  and  was  then  equivalent 
to  378  D.  The  far  point  was  therefore  63  cm.  (3-57  D.) 
nearer  to  the  eye  than  at  first. 

(4.)  A  diminution  in  the  range  of  accommodation, 
which  began  at  the  5th  minute,  and  reached  its  maximum 
at  the  70th  minute.  This  decrease  at  its  maximum  was 
equivalent  to  3-61  D. ;  that  is,  0-71  D.  of  the  normal  range 
(5-06  D,),  so  that  the  total  range  Avas  then  1-45  D,  At  the 
yoth  minute,  when  the  range  was  still  greatly  diminished, 
(by  2*61  D.),  eserine  was  appUed,  and  caused  a  temporary 
diminution  of  the  range,  which  was  at  its  maximum  at  the 
125th  minute. 


Case  III.— C.  P.,  set.  21.     Bight  Eye.    A  +2  D.  Spherical  Lens 
worn  during  the  Observation. 


Time. 


Pupil. 


Near  point. 


Far  point. 


before  application 

After  application — 

5  minutes 

10  „       

15  „       

20  „       

25  „       

30  , 

35  „       

40  „       

45  „       

50  „       

55  „       

60  „     (eserine  applied) 

65  „       

70  „       

75  „       

80  „       

85  „       

90  „       

95 
100 
105 
110 

120  

130  


3  "5  mm. 

4  „ 
4-5  „ 
6-5  „ 

8 


8-5 


11  cm. 


114  cm. 


11  „ 

95 

12  „ 

99 

13  „ 

105 

17  „ 

127 

22  „ 

112 

25  „ 

120 

31  „ 

127 

37  „ 

132 

37  „ 

133 

37  „ 

133 

39  „ 

133 

34  „ 

133 

23  „ 

103 

14  „ 

70 

12  „ 

41 

12  „ 

18 

11  ,. 

63 

10  „ 

81 

11  » 

103 

10  „ 

103 

10  „ 

114 

10  „ 

133 

10  „ 

133 

10  „ 

133 
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In  this  case  the  application  of  homatropine  caused — 

(1.)  A  dilatation  of  the  pupil  (3-5  mm.),  which  began  at 
the  5th  minute,  and  reached  its  maximum  at  the  30th 
minute.  Whilst  in  this  condition,  at  the  60th  minute, 
eserine  was  applied,  and  caused  a  contraction  of  the 
pupil,  which  began  at  the  75th  minute,  and  reached  its 
maximum  (2-5  mm.)  at  the  105th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
10th  minute,  and  reached  its  maximum  at  the  55th  minute, 
being  then  equivalent  to  6*53  D.  At  the  60th  minute, 
when  the  recession  was  still  great,  eserine  was  applied, 
and  caused  an  approximation,  which  began  at  the  65th 
minute,  and  reached  its  maximum  at  the  90th  minute.  The 
maximum  approximation  was  equivalent  to  7*06  D.;  the 
near  point  was  therefore  1  cm.  (1*09)  nearer  to  the  eye 
than  at  first. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  recession  occurred  at  the  45th  minute,  and  was 
equivalent  to  042  D.  The  maximum  approximation 
occurred  at  the  5th  minute,  and  was  equivalent  to  0*18  D. 
At  the  60th  minute  eserine  was  applied,  and  caused  an 
approximation,  which  began  at  the  65th  minute,  reached 
its  maximum  at  the  80th  minute,  and  was  then  equivalent 
to  4-75  D.  The  far  point  was  therefore  96  cm.  (4-68  D.) 
nearer  to  the  eye  than  at  first. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  and  reached  its  maximum 
at  the  55th  minute.  This  decrease  at  its  maximmn  was 
equivalent  to  6*41  D.,  that  is,  0*78  of  the  nonnal  range 
(8*22  D.),  so  that  the  total  range  was  then  1-81  D.  At  the 
60th  minute,  when  the  range  was  still  greatly  decreased 
(by  6*03  D.),  eserine  was  applied,  and  caused  an  increase 
of  the  range  of  accommodation,  which  was  at  its  maximum 
at  the  110th  minute,  when  the  total  range  was  9*25  D. 
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Case  IV.— D.,  set.  23.     EirjU  Eye.    A  +1  D.  Spherical  Lens 
worn  durinof  the  Observation. 


Time. 


Pupil. 


Near  point. 


Far  point. 


Sefore  application 

After  application — 

5  minutes 

10    , 

15    „   

20    „   

25    „   

30    „   

35    , 

40    „   

45    „   

50    „   

55    „   

60    „   

65    „   

70    „   

75    „   

80  ,,   (eserine  applied) 

85    „   

90    „   

95    „   

100    „   

105    „   

110    „   

115    „   

120    „   

125    „   

130    „   

135    „   

140    „   


5  „ 


5  „ 
•5  „ 
5  „ 


13  cm. 

13  „ 

15  „ 

16  „ 

14  „ 

17  „ 

22  „ 
20  „ 

23  „ 
23  „ 

25  „ 

28  „ 

26  „ 

29  „ 
29  „ 
29  „ 
28  „ 
19  „ 
17  „ 
14  „ 
13  „ 

13  „ 
12  „ 

14  „ 

11  » 

12  „ 

12  „ 

13  „ 

14  „ 


50  cm. 

50  „ 

50  „ 

50  „ 

46  „ 
48  „ 

47  „ 

48  „ 

46  „ 
48  „ 

47  „ 

48  „ 
43  „ 
43  „ 
43  „ 
50  „ 
43  „ 
35  „ 

27  „ 
18  „ 
18  „ 
22  „ 
31  „ 

29  „ 

30  „ 

28  „ 
41  „ 
40  „ 


In  this  case  the  application  of  homatropine  caused — 
(1.)  A  dilatation  of  the  pupil  (3  mm.),  which  began  at 
the  15th  minute,  and  reached  its  maximum  at  the  45th 
minute.  Whilst  in  this  condition,  at  the  80th  minute, 
eserine  was  applied,  and  caused  a  conti-action  of  the  pupil, 
which  began  at  the  95tli  minute,  and  reached  its  maximum 
(2  mm.)  at  the  15th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
10th  minute,  reached  its  maximum  at  the  r)5th  minute, 
and  was  then  equivalent  to  4-24  D.  At  the  80th  miuutc, 
when  the  recession  was  still  great,   eserine  was  applied. 
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and  caused  an  approximation,  which  began  at  the  85th 
minute,  and  reached  its  maximum  at  the  120th  minute. 
The  maximum  approximation  was  equivalent  to  5*52  D. ; 
the  near  point  was  therefore  2  cm.  (1'4  D.)  nearer  to  the 
eye  than  at  first. 

(3.)  An  approximation  of  the  far  point,  which  began  at 
the  20th  minute,  reached  its  maximum  at  the  60th  minute, 
and  was  then  equivalent  to  0'32  D.  At  the  80th  minute, 
when  it  was  much  receded,  eserine  was  applied,  and  caused 
an  approximation,  which  began  at  the  85th  minute,  and 
reached  its  maximum  at  the  95th  minute;  it  was  then 
equivalent  to  3'23  D.  The  far  point  was  therefore  32  cm. 
(3'55  D.)  nearer  to  the  eye  than  at  first. 

(4.)  A  diminution  in  the  range  of  accommodation, 
wliich  began  at  the  10th  minute,  and  reached  its  maximum 
at  the  65th  minute.  This  decrease  at  its  maxunum  was 
equivalent  to  4*65  D.,  that  is,  0*8  of  the  normal  range 
(5*69  D.),  so  that  the  total  range  was  then  1-13  D.  At  the 
80th  minute,  when  the  range  was  still  gTeatly  diminished 
(by  4*44  D.),  eserine  was  applied,  and  caused  an  mcrease 
of  the  range  of  accommodation,  ^which  reached  its  maximum 
at  the  130  th  minute,  when  the  range  was  5'89  D. 

Summa7'y. — It  seems  that  the  application  of  homatro- 
pine  caused — 

(1.)  A  dilatation  of  the  pupil,  which  began  between  the 
5th  and  20th  minutes,  and  reached  its  maximum  between 
the  30th  and  95th  minutes.  Eseiine  was  applied  between 
the  60th  and  95th  minutes,  and  caused  a  contraction  of  the 
pupil,  which  began  between  the  5th  and  15th  minutes  and 
reached  its  maximum  between  the  25th  and  45th  minutes. 

(2.)  A  recession  of  the  near  point,  which  began 
between  the  5th  and  10th  minutes,  reached  its  maximum 
between  the  55th  and  70th  minutes,  and  Avas  then  equivalent 
to  from  3-75  D.  to  6-53  D.  Eserine  was  applied  between 
the  60th  and  95th  minutes,  and  caused  an  approximation, 
which  began  at  the  5th  minute,  reached  its  maximum  from 
the  20th  to  the  40th,  and  was  equivalent  to  from  3-69  D. 
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to  7*78  D.,  so  that  the  near  point  was  from  1-4  cm. 
(0-89  to  3"42  D)  nearer  to  the  eye  than  at  first. 

(3.)  A  variabiHty  in  the  position  of  the  far  point.  The 
maximum  approximation  occuiTed  between  the  5th  and 
45th  minutes,  and  was  equivalent  to  from  0-18  D.  to  0'32  D. 
The  maximum  recession  occurred  between  the  45th  and 
75th  minutes,  and  was  equivalent  to  from  0'12  D.  to  0'6  D. 
Eserine  was  applied  between  the  60th  and  95th  minute, 
and  caused  an  approximation,  which  began  at  the  5th 
minute,  reached  its  maximum  between  the  15th  and  20th 
minutes,  and  was  then  equivalent  to  from  3-23  D.  to  7-2  D., 
so  that  the  far  point  was  from  31  cm.  to  96  cm.  (3'55  D.  to 
6*71  D.)  nearer  to  the  eye  than  in  the  normal  state. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  between  the  5th  and  the  10th  minute,  reached 
its  maximum  between  the  55th  and  70th  minutes,  and  was 
then  equivalent  to  from  3'61  D.  to  644  D.,  that  is,  0*71  to 
0-8  of  the  normal  range  (5-06  D.  to  8*22  D.),  so  that  the 
total  range  was  then  from  1-08  D.  to  1*81  D.  Eserine 
was  applied  between  the  60th  and  95th  minutes,  and 
caused  sometimes  a  temporary  increase,  and  sometimes  a 
temporary  decrease  of  the  range  of  accommodation. 

Taking  the  average,  it  seems  that  the  application 
caused — 

(1.)  A  dilatation  of  the  pupil  (3*37  mm.),  which  began 
at  the  12-5  minute,  and  reached  its  maximum  at  the 
52*5  minute.  Eserine  Avas  applied  at  the  78*75  minute, 
and  caused  a  contraction,  which  began  at  the  11-25  minute 
(2*62  mm.),  and  reached  its  maximum  at  the  33*75  minute. 

(2.)  A  recession  of  the  near  point,  Avhich  began  at  the 
8'75  minute,  reached  its  maximum  at  the  63*75  minute,  and 
was  then  equivalent  to  4*84  D.  Eserine  was  applied  at 
the  78*75  minute,  and  caused  an  approximation,  which 
began  at  the  5tli  minute,  reached  its  maximum  at  the 
28*75  minute,  and  was  then  equivjilcnt  to  6*01  D.,  so  that 
the  near  point  was  2-25  cm.  (17  D.)  nearer  to  the  eye  than 
it  was  in  the  normal  condition. 
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(3.)  A  varial^ility  in  the  position  of  the  far  point.  The 
maximum  approximation  occurred  at  the  25th  minute,  and 
was  equivalent  to  0-23  D.  The  maximum  recession 
occurred  at  the  61-67  minute,  and  was  equivalent  to  0*31  D. 
Eserine  was  applied  at  the  78  75  minute,  and  caused  an 
approximation,  which,  began  at  the  5th  minute,  reached  its 
maximum  at  the  18 "75  minute,  and  was  then  equivalent  to 
4*74  D.,  so  that  the  far  point  was  55*5  cm.  (4-63  D.)  nearer 
to  the  eye  than  it  was  in  the  normal  state. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  &2o  minute,  reached  its  maximum  at 
the  63-75  minute,  and  was  then  equivalent  to  4-63  D., 
that  is,  0"76  of  the  normal  range  (6-07  D.),  so  that  the 
total  range  was  then  1-37  D.  Eserine  was  applied  at  the 
78-75  minute,  and  caused  sometimes  a  temporary  in- 
crease, and  sometimes  a  temporary  decrease  of  the  range. 
{See  Chart  III.) 

IV.   The  Action  of  Homatropine  +  Cocaine  and  Eserine. 


Case  I.~A.,  aet.  23.     Left  Eye.    V.  =  "  Hm.  05  D.     A  +2  D. 

6 

Spherical  Lens  was  worn  during  the  Observation. 


Time. 


PupU. 


Near  point. 


Far  point. 


Before  application, . 

After  application — 

5  minutes 

10        „       

15        „       

20         „       

25         „       

30         „       

35         „       

40         „       

45         „       

50         „       

55         „       

60         „       

65         „       

70        „       

75        „      

80        „      


7-5 
7-5 
8 
7-5 


13  cm. 

14  „ 
16  „ 
18  „ 
20  „ 
26  „ 
31  „ 

35  „ 
38  „ 
38  „ 

38  „ 
43  „ 

39  „ 
37  „ 

36  „ 
39  „ 
36  ,, 


105  cm, 

101  „ 

78  „ 

81  „ 

84  „ 

81  „ 

87  „ 

91  „ 
87  „ 
84  „ 
98  „ 

93  „ 
95  „ 

92  „ 

94  „ 
97  „ 
97  „ 
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Case  I — continued. 


Time. 

Pupil. 

Near  jjoint. 

Far  point. 

9     mm. 

7-5     „ 
7-5     „ 
7-5     „ 

7-5     „ 

6 

5 

4-5     „ 

3-5     „ 

normal 

37  cm. 
34     „ 

22     „ 
22     „ 
15     „ 
15     „ 
15     „ 
14     „ 
14     „ 
13     „ 
normal 

96  cm 

90        , 

97    „ 

47     „ 
23 

95         „     (eserine  applied) 
100         ,,       

105         „       

110         „       

16 

115         „       

16 

120         „       

19     , 

125         „       

17 

130         „       

135         „       

22     „ 

40      , 

3  "5  hours 

In  tliis  case  tlie  application  of  homatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil  (3  mm.),  which  began  at 
the  10th  minute,  and  reached  its  maximum  at  the  90th 
minute.  Whilst  in  this  condition,  at  the  9oth  minute, 
eseiine  was  applied  and  caused  a  contraction  of  the  pupil, 
which  began  at  the  lOOth  minute,  and  reached  its 
maximum  (3*5  mm.)  at  the  135th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  55th  minute,  and 
was  then  equivalent  to  5*37  D.  At  the  95th  minute,  when 
the  recession  was  still  great,  eserine  was  applied  and 
caused  an  approximation,  which  began  at  the  lOOth 
minute,  and  reached  its  maximum  at  the  135th  minute. 
The  maximum  approximation  was  equivalent  to  4'75  D. 
The  near  point  Avas  therefore  not  nearer  to  the  eye  than 
at  first. 

(3.)  An  approximation  of  the  far  point,  which  began 
at  the  5th  minute,  reached  its  maximum  at  the  lOOth 
minute,  and  was  then  equivalent  to  0*33  D.  At  the  95th 
minute,  when  it  was  somewhat  approximated,  eserine  was 
applied  and  caused  an  approximation,  wliich  began  at  tlie 
lOOth  minute,  and  reached  its  maximum  at  the  llOtli, 
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being   then   equivalent   to    5*22  D.      The   far  point  was 
therefore  89  cm.  (5"3  D.)  nearer  to  the  eye  than  at  first. 

(4.)  A  diminution  in  the  range  of  accommodation, 
which  began  at  the  5th  minute,  and  reached  its  maximum 
at  the  ooth  minute.  This  decrease  at  its  maximum  was 
equivalent  to  5 •49  D.,  that  is  0-81  D.  of  the  normal  range 
(6'74  D.),  so  that  the  total  range  was  then  1"25  D.  At 
the  95th  minute,  when  the  range  was  still  greatly 
decreased  (by  4-83  D.),  eserine  was  applied  and  caused  a 
still  further  temporary  diminution.  The  maximum  dimi- 
nution occuiTcd  at  the  105th  minute,  when  the  total  range 
was  0-19  D. 


Case  II. — P.,  set.   21.     Left  Eye.     Y.  =  -.      Emmetropic.     A 
+  2  D.   Spherical  Lens  was  worn  during  the  Observation. 


Time. 


Pupil.     !   Near  point. 


Far  point. 


Before  application . 

After  application — 

5  minutes 

10  „  

15  „  

20  „  

25  „  

30  „  

35  „  

40  „  

45  „  

50 

55  ,,  

60  „  

65  „  

70  „  

75  „ 

80  „  (eserine  applied) 

85  „  

90  „  

95  „  

100  „  

105  „  

110  „  

115  .,  

120  „ 

125  ,,  

130  „  

20  hours  


4  mm. 


10       „ 

10       „ 

10       „ 

10       „ 

10       „ 

10       „ 

10      „ 

10       „ 

10       „ 

10       „ 

10       „ 

10       „ 

10       „ 

10       „ 

9-5  ., 

9      „ 

7      „ 

5-5  „ 

4 '5  „ 

3-5  „ 

3       „ 

3       „ 

2-5  „ 

2-5  „ 

normal 


13  cm. 


13 
15 
18 
22 
29 
34 
35 
42 
47 
46 
47 
50 
51 
48 
46 
43 
13 
12 
11 
11 
10 
10 
11 
11 
11 
11 


42  cm. 


44 
48 
47 
45 
50 
49 
52 
51 
64 
61 
67 
63 
68 
65 
68 
67 
14 
12 
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In  this  case  the  appHcatiou  of  homatropine  +  cocaine 
caused — 

(1.)  A  dilatation  of  the  pupil  (4  mm.),  which  began  at 
the  5th  minute,  and  reached  its  maximum  at  the  15th 
minute.  Whilst  in  this  condition,  at  the  80th  minute, 
eserine  was  applied  and  caused  a  contraction  of  the  pupil, 
which  began  at  the  85th  minute,  and  reached  its  maximum 
(2-5  mm.)  at  the  125th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
10th  minute,  and  reached  its  maximum  at  the  65th  minute, 
and  was  then  equivalent  to  5*73  D.  At  the  80th  minute, 
when  the  recession  was  still  great,  eserine  was  applied 
and  caused  an  approximation,  which  began  at  the  85th 
minute,  and  reached  its  maximum  at  the  105th  minute. 
The  maximum  approximation  was  equivalent  to  7*68  D. 
The  near  point  was  therefore  3  cm.  (2 "31  D.)  nearer  to 
the  eye  than  at  first. 

(3.)  A  recession  of  the  far  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  65th  minute,  and 
was  then  equivalent  to  0"91  D.  At  the  80th  minute,  "svhen 
it  was  much  receded,  eserine  was  apphed  and  caused  an 
approximation,  which  began  at  the  85th  minute,  reached 
its  maximum  at  the  90th  minute,  and  was  then  equivalent 
to  6*84:  D.  The  far  point  was  therefore  30  cm.  (5"95  D.) 
nearer  to  the  eye  than  at  first. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  10th  minute,  and  reached  its  maximum 
at  the  60th  minute.  This  decrease  at  its  maximum  was 
equivalent  to  4*9  D.,  that  is,  0*92  of  the  normal  range 
(5'31  D),  so  that  the  total  range  was  then  0*41  D.  At  the 
80th  minute,  when  the  range  was  still  greatly  decreased 
(by  4*48  D.),  eserine  was  applied  and  caused  a  still  further 
temporary  diminution.  At  the  90th  minute  the  range  was 
nil. 
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Case  III.— C.  P.,  set.  19.     Left  Eye.     V.  =  -.     Hm.  1  D.     A 

6 

+  1"75  D.  Sphei'ical  Lens  was  worn  during  the  Observation. 


Time . 

PupQ. 

Near  point. 

Far  point. 

Before  ap 
After  app 
5  mini 
10 

plication .... 

lication — 

itcs 

3  "5  mm. 

4 
6 
8 
9-5     „ 

10 

10 

10 

10 

10 

10 
9-5     „ 
9-5     „ 
9-5     „ 
8 

5-5     „ 
6-5     „ 
5 

6-5     „ 
6-5     „ 
5-5     „ 
4-5     „ 

5-5     „ 
5-5     „ 

11  cm. 

12  „ 

13  „ 
21     „ 
39     „ 
42     „ 
56     ., 
68    „ 
60     „ 
65     „ 
65     „ 
35     „ 
19     „ 
12     „ 
12     „ 
12     „ 
12     „ 

11  „ 

12  „ 

11  ,, 

12  „ 

12  „ 
11     ,. 

13  „ 
13     „ 

125  cm. 

97     „ 
93 

15 

98     „ 

20         , 

2o 

30 

35         , 

40         , 

105     , 

45         , 

101     , 

92     , 

110     , 

62     , 

21     , 

67     , 

90     , 

90     , 

90     , 

133     , 

133     , 

133     , 

133     , 

133     , 

133     , 

133     , 

50 

55        , 

60 

,       (eserine  apjjlied)     . . 

65 

70 

75 

80 

85        ', 

90 

95 

100 

105         , 

110 

120 

130         , 

In  this  case  the  application  of  homatropine  +  cocaine 
caused — 

(1,)  A  dilatation  of  the  pupil  (o'O  mm,),  Avhich  began 
at  the  5th  minute,  and  reached  its  maximum  at  the  25th 
minute.  Whilst  in  this  condition,  at  the  50th  minute, 
eserine  was  applied  and  caused  a  contraction  of  the  pupil, 
which  began  at  the  55th  minute,  and  reached  its  maximum 
(45  mm.)  at  the  105th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
5th  minute,  reached  its  maximum  at  the  35th  minute,  and 
was  then  equivalent  to  7*62  D.  At  the  50th  minute, 
when  the  recession  was  still  great,  eserine  was  applied 
and  caused  an  approximation,  which  began  at  the  55th 
VOT,.  XT.  T 


252       LAXG   AND   BARRETT:   THE   ACTION  OF   MYOTICS 

minute,  and  reached  its  maximum  at  the  85th  minute. 
The  maximum  approximation  was  equivalent  to  7'55  D. 
The  near  point  was  therefore  not  nearer  to  the  eye  than 
at  first. 

(3.)  An  approximation  of  the  far  point,  which  began 
at  the  5th  minute,  reached  its  maximum  at  the  50th 
minute,  and  was  then  equivalent  to  0"29  D.  At  the  50th 
minute  eserine  was  applied  and  caused  an  approximation, 
which  began  at  the  60th  minute,  and  reached  its  maximum 
at  the  65th,  being  then  equivalent  to  3*67  D.  The  far 
point  was  therefore  104  cm.  (3-96  D.)  nearer  to  the  eye 
than  at  first. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  5th  minute,  and  reached  its  maximum 
at  the  50th  minute.  This  decrease  at  its  maximum  was 
equivalent  to  784  D.,  that  is,  0*94  of  the  normal  range 
(8*29  D.),  so  that  the  total  range  was  then  0*45  D.  At 
the  50th  minute,  when  the  range  was  greatly  decreased 
(by  7"84  D.),  eserme  was  applied  and  caused  an  increase 
of  the  range  of  accommodation.  The  maximum  increase 
occm-red  at  the  95th  minute,  when  the  total  range  was 
8-34  D. 


Case  IV.— D.,  set.  23.      Left  Eye.     A  +1  D.  Spherical  Lens 
worn  during  the  Observation. 


Time 


Pupil. 


Before  application 

After  application- 

5  minutes    . .  . 

10        „         . . 

15         

20        „ 

25 

30         „ 

35         „ 

40 

45        „ 

50        „ 

65        „ 

00 


3  „ 
3  „ 
3o  „ 
375  „ 
5-5  „ 
Orals 
9 
0 

10 

10 

10 

10 


„  6  "5  mm. 
„8        „ 


Near  point.  Far  point 


12  cm. 

12  „ 

1-t  „ 

17  „ 

20  „ 

20  „ 

20  „ 

25  „ 

29  „ 

80  „ 

34  ., 
31  „ 

35  .. 


56  cm. 

67  „ 

68  „ 
54  „ 
56  „ 

51  „ 

49  „ 
63  „ 
53  „ 

52  „ 
62  ., 
60  „ 

50  „ 
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Time. 

Pupil. 

Near 

point. 

Far  point. 

Affer 
(Jo 

tpplU 

iiiniit 

)) 

)) 

)) 

!) 

)» 
)) 
>> 
» 
)> 

■aiioii — 

10     mm. 

10       „ 

10       „ 

10       „ 

10       „ 

10       „ 

9       „ 

5       „ 

3       „ 

2-75  „ 

2       „ 

2       „ 

2       „ 

2       „ 

2       „ 

2       „ 

3G 
34 
38 
32 
22 
IS 
14 
14 
13 
13 
15 
13 
12 
14 
13 
13 

cm. 

4G 
52 
55 
51 
38 
25 
16 
19 
19 
32 
31 
43 
41 
45 
46 
43 

cm. 

70 

75 

80 
85 
90 

(eserine 

applied) 

95 

100 

105 

110 

115 

120 

125 

130 

135 

140 

In  this  case  the  apphcation  of  homatropine  +  cocaiue 
caused — 

(1.)  A  dilatation  of  the  pnpil  (3  mm.),  which  began  at 
the  15th  minute,  and  reached  its  maximum  at  the  45th 
minute.  AVhilst  in  this  condition,  at  the  80th  minute, 
eserine  was  apphed  and  caused  a  contraction  of  the  pupil, 
which  began  at  the  95th  minute,  and  reached  its  maximum 
(2  mm.)  at  the  11 5th  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
10th  minute,  reached  its  maximum  at  the  75th  minute,  and 
was  then  equivalent  to  5'76  D.  At  the  80th  minute,  when 
the  recession  was  still  great,  eserine  was  applied  and 
caused  an  approximation,  which  began  at  the  85th  minute, 
and  reached  its  maximum  at  the  125th  minute.  The 
maximum  approximation  was  equivalent  to  5*21  D.  The 
near  point  was  therefore  nearer  to  the  eye  than  at  first. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  approximation  occun-ed  at  the  65th  minute,  and 
was  equivalent  to  0*39  D.  The  maximum  recession 
occuiTed  at  the  5th  minute,  and  was  then  equivalent  to 
029  D.      At   the  80th   minute    eserine  was  applied   and 

T  2 
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caused  an  approximation,  which  began  at  the  85th  minute, 
reached  its  maximum  at  the  95th,  and  was  then  equivalent 
to  4*29  D.  The  far  point  was  therefore  40  cm.  (4*47  D.) 
nearer  to  the  eye  than  at  first. 

(4.)  A  diminution  in  tlie  range  of  accommodation, 
wliich  began  at  the  10th  minute,  and  reached  its  maximum 
at  the  65th  minute.  This  decrease  at  its  maximum  was 
equivalent  to  5'94  D.,  that  is,  0-91  of  the  normal  range 
(6-55  D.),  so  that  the  total  range  was  then  0'61  D.  At  the 
80th  minute,  when  the  range  was  still  greatly  decreased 
(by  5*39  D.),  eserine  was  applied  and  caused  some  increase 
of  the  range. 

Summary. — It  seems  that  the  application  of  hom- 
atropine  +  cocaine  caused — 

(1.)  A  dilatation  of  the  pupil  (3  to  4  mm.),  which  began 
between  the  5th  and  15th  minutes,  and  reached  its 
maximum  between  the  15th  and  90th  minutes.  The 
apphcation  of  eserine  between  the  50th  and  95th  minutes 
caused  a  contraction  of  the  pupil,  which  began  in  5  to  15 
minutes,  and  reached  its  maximum  (2  to  4*5  mm.)  in  from 
35  to  55  minutes. 

(2.)  A  recession  of  the  near  point,  which  began 
between  the  5th  and  10th  minutes,  reached  its  maximum 
between  the  35th  and  75th  minutes,  and  was  then  equiva- 
lent to  from  5*37  D.  to  7*62  D.  The  application  of  eserine 
between  the  50th  and  95th  minutes  caused  an  approxima- 
tion, which  began  in  5  minutes,  reached  its  maximum  in 
25  to  40  minutes,  and  was  then  equivalent  to  from  4*57  U. 
to  7*68  D.,  so  that  the  near  pomt  was  in  the  same  situation 
or  nearer  than  before  the  application  of  cocaine  and  hom- 
atropine. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  approximation  occm-red  between  the  10th  and 
()5th  minutes,  and  was  equivalent  to  from  029  D.  to 
0*39  D.  The  maxinmm  recession  occuiTed  between  the 
5th  and  G5th  minutes,  and  was  equivalent  to  from  0*29  D. 
to  0*91  D.     The  application  of  eserine  between  the  5Uth 
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and  95tli  minutes  caused  an  approximation,  which  began 
between  the  5th  and  10th  minutes,  reached  its  maximum 
between  the  10th  and  15th  minutes,  and  was  then  equiva- 
lent to  from  3*67  D.  to  6*84  D.,  so  that  the  far  point  was 
from  30  cm.  (5-95  D.)  to  104  cm.  (396  D.)  nearer  to  the 
eye  than  before  the  apphcation  of  homatropine  and 
cocaine. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  between  the  5th  and  10th  minutes,  reached 
its  maximum  between  the  50th  and  60th  minutes,  and  was 
then  equivalent  to  from  4-9  D.  to  7-84  D.,  that  is,  0-81  to 
0-94  of  the  normal  range  (5-31  D.  to  8-29  D.),  so  that  the 
total  range  was  then  0-41  D.  to  1*25  D.  The  application 
of  eserine  between  the  50th  and  95th  minutes  sometimes 
caused  a  further  temporary  diminution,  and  sometimes-  a 
temporary  increase  of  the  range. 

Taking  averages,  it  seems  that  this  application 
caused — 

(1.)  A  contraction  of  the  pupil  (3'37  mm.),  which 
began  at  the  8*75  minute,  and  reached  its  maximum  at 
the  43"75  mmute.  Eserine  was  applied  at  the  76*25 
minute,  and  caused  a  contraction  of  the  pupil,  which 
began  at  the  7*5  minute,  and  reached  its  maximum 
(3*12  mm.)  at  the  43*75  minute. 

(2.)  A  recession  of  the  near  point,  which  began  at  the 
7*5  minute,  reached  its  maximum  at  the  57*5  minute,  and 
was  then  equivalent  to  6*12  D.  Eserine  was  applied  at 
the  76*25  minute  and  caused  an  approximation,  which 
began  at  the  5th  minute,  reached  its  maximum  at  the 
32*5  minute,  and  was  then  equivalent  to  6*14  D.,  so  that 
the  near  point  was  0*75  cm.  (0*58  D.)  nearer  to  the  eye 
than  at  fii-st. 

(3.)  A  variability  in  the  position  of  the  far  point.  The 
maximum  approximation  occurred  at  the  41*67  minute, 
and  was  equivalent  to  0*34  D.  The  maximum  recession 
occurred  at  the  65th  minute,  and  was  equivalent  to  0*6  D. 
Eserine  was  applied  at  the  76"25  juinute  and  caused  an 
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approximation,  which  began  at  the  6-25  minute,  reached 
its  maximum  at  the  13-75  minute,  and  was  equivalent  to 
5  D.,  so  that  the  far  point  was  65*75  cm.  (4-92  D.)  nearer 
to  the  eye  than  at  first. 

(4.)  A  diminution  of  the  range  of  accommodation, 
which  began  at  the  7*5  minute,  and  reached  its  maximum 
at  the  57-5  minute.  The  maximum  diminution  was  equi- 
valent to  6-04  D.,  that  is,  0-89  of  the  normal  range  (6-72  D.), 
so  that  the  total  range  was  then  0'68  D.  Eserine  was 
applied  at  the  76*25  minute,  and  sometimes  caused  a 
temporary  increase,  and  sometimes  a  temporaiy  decrease 
of  the  range.     (See  Chart  4.) 

Practical  Deduction. — After  paralysis  of  the  sphincter 
pupillae  and  ciliary  muscle  has  been  effected  by  the  appli- 
cation of  homatropine,  or  of  homatropine  +  cocaine,  the 
apphcation  of  eserine  causes  a  contraction  of  the  pupil, 
and  an  approximation  of  the  near  point  to  such  an  extent 
that  in  the  great  majority  of  cases  the  indi^adual  can  in  a 
few  minutes  resume  work  of  all  kinds  without  incon- 
venience. 
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(Continued  from  page  77.) 

Mydriasis  icitliout  Cycloplegia,  affecting  one  Eye  of  a  Man  in  an 
early  stage  of  Locomotor  Ataxy. 

William  W.,  labourer,  set.  35  (T.  5,  p.  60),  was  brought  by 
Mr.  Glutton  from  his  out-patient  room,  on  December  31st, 
1886.  He  was  under  Mr.  Glutton's  care  for  painless  effusion 
into  the  right  knee,  of  a  year's  duration,  with  considerable 
relaxation  of  ligaments  and  free  lateral  movement  with  som.e 
grating.  Knee-reflexes  absent,  liable  to  sharp  sudden  "shocking" 
pains  in  the  thighs  and  legs,  especially  at  change  of  weather ; 
they  last  a  few  hours,  and  then  pass  off,  perhaps  for  weeks. 
Some  incontinence  of  urine  at  night.  Gait  and  sexual  functions 
not  altered.  Vision  and  accommodation  equal  and  perfect  in 
each  eye  (p.  p.  being  at  22  to  25  cm.  in  each  eye  with 
Hm.  0'5  D.)  but  the  pupils  were  not  alike.  The  right  pupil 
acted  well  to  light  and  accommodation,  and  measured  from  3  to 
4  mm.,  dilating  to  about  5  under  2  per  cent,  cocaine,  and  con- 
tracting to  rather  less  than  2  under  eserine  ;  the  left  measured 
5'5  mm,,  and  was  quite  motionless  both  to  light  and  to  accom- 
modation, it  dilated  to  8'5,  three-quarters  of  an  hour  after 
cocaine  2  per  cent,  had  been  used,  and  in  this  state  contracted 
very  slowly  to  5  or  6  mm.  when  strongly  lighted,  eserine 
1  per  cent,  contracted  it  to  rather  less  than  2  mm.  in  half  an 
hour. 

There  is  no  history  of  injury  to  either  eye;  the  patient 
probably  had  syphilis  12  years  ago.  His  son,  aged  12,  is  now 
under  Dr,  Brailey's  care  in  Guy's  Hospital,  with  severe  inter- 
stitial keratitis. 

Wide   Mydriasis   of  loth   Eyes,  for   15   years,   ivith   only   slight 
Gycloplegia.     Locomotor  Ataxy. 

Mr.  K.,  rot.  47,  was  sent  by  Dr,  Hughlings  Jackson,  in  1881 
(P.  5,  18).     The  refraction  was  natural  and  acutcness  of  vision 
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nearly  normal  in  each  eye.  With  eacli  lie  could  read  4  J. 
or  6  J.  up  to  33  era.,  but  preferred  a  distance  of  40  cm.,  and 
required  +3D.  for  reading  1  J.  at  22  cm.  At  his  age,  with 
emmetropic  refraction,  he  should  according  to  rule  have  required 
only  -j-  15  D.  for  reading  at  22  cm.  We  may  conclude, 
therefore,  that  his  Ace.  was  relatively  defective  to  the  extent  of 
l"-5  D.  but  not  more.  The  pupils  were  very  large  and  quite 
motionless  both  to  light  and  accommodation  :  on  February  9th, 
the  R.  is  noted  as  7'5  mm.,  the  L.  8  mm ;  on  March  16th  the 
Er.  8  mm.,  the  L.  9  mm.  Both  pupils  contracted  well  to  eserine. 
In  the  L.  there  was  old  choroidal  disturbance  about  the  y.s., 
and  in  both  the  o.  d.  was  rather  pale  and  hazy;  there  had 
probably  been  some  choroido-retinitis  when  he  had  syphilis 
22  years  before. 

Mr.  K.  was  under  Dr.  Jackson's  care  for  well-marked 
locomotor  ataxy  with  severe  gastric  attacks.  It  seemed  likely 
that  dilatation  of  the  pupils  had  been  one  of  the  earliest 
symptoms  of  the  disease,  for  he  said  that  1-5  years  before  I  saw 
him  a  doctor  had  told  him  that  the  pupils  were  too  large,  and 
7  years  later  Mr.  Critchett  said  they  were  extremely  large. 
He  believed  that  they  had  previously  been  of  ordinary  size,  not 
particularly  small.  That  the  ciliary  muscle  never  suffered^  in 
proportion  was  proved  by  the  power  of  the  glasses  he  was 
wearing;  but  that  it  had  suffered  in  some  degree  was  shown  by 
his  having  taken  to  weak  spectacles  at  the  age  of  35,  about 
3  years  after  the  mydriasis  was  first  noticed,  and  12  years  before 
I  saw  him. 

For  the  last  2  or  3  years  there  had  been  diplopia,  due,  as 
examination  showed,  to  paresis  (varying  in  degree)  of  the  L. 
inferior  oblique. 

Mydriasis  rvithout  Cycloplegia  affecting  one  Eye  and  coming  on 
several  years  after  a  severe  Abdominal  Illness  following  Injury. 
Knee-reflexes  absent. 

Miss  Florence  P.  (P.  9,  p.  44),  a  quick,  bright  child,  »t.  11, 
florid  and  well  grown,  was  seen  in  consultation  vrith  Dr. 
Clapton,  on  January  2nd,  1884,  on  account  of  the  peculiarity 
of  her  left  pupil.  The  left  pupil  was  more  than  twice  as  wide 
as    the    right,    measuring    6*5    mm.,    and    almost    motionless ; 
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when   very  brightly  lighted  it   slowly  contracted  a  little,  but 

was  never  less  that  5'5.     She  saw  -  with  this  eye  and  read  1  J. 

easily  up  to  about  8  cm. ;  Hm.  0'75.  The  other  (right)  eye 
was  natural  in  all  respects,  the  pupil,  about  3  mm.,  acting  per- 
fectly ;  no  Hm. ;  fundus  normal  in  each.  The  palpebral  fissure 
was  of  equal  width  on  the  two  sides.  The  inequality  of  the 
pupils  had  been  noticed  for  some  months,  but  not  so  much  as 
12  months,  and  no  cause  had  been  assigned,  but  it  seemed 
possible  that  the  condition  was  connected  with  the  illness  about 
to  be  mentioned.  She  had  never  had  fits.  The  family  histoiy 
was  good  except  that  the  eldest  child  (a  girl)  died  of  phthisis. 

When  the  patient  was  5  she  was  run  over  by  a  four-wheeled 
fly  ;  she  was  rolled  over  and  over  and  the  wheel  passed  over  her 
twice,  going  over  the  upper  part  of  the  abdomen  ;  there  was  no 
injury  to  the  head.  She  was  seen  by  Dr.  Clapton,  Dr.  Acland, 
and  others,  and  rupture  of  liver  was  at  first  suspected.  For 
the  first  three  weeks  she  was  weak,  but  no  severe  symptoms  seem 
to  have  occurred.  Then  her  belly  swelled  very  much,  she  was  in 
great  pain  and  became  extremely  ill ;  she  was  ill  from  May 
until  October,  and  became  extremely  thin,  like  skin  and  bone. 
The  belly  remained  too  big  for  18  months,  but  eventually  she 
got  perfectly  well ;  no  blood  or  pus  was  ever  passed.  Though  no 
precise  diagnosis  was  arrived  at  and  different  views  were  taken 
of  the  connection  between  this  illness  and  the  accident,  there  is 
no  doubt  that  she  was  for  some  time  in  great  danger.  Tubex'- 
cular  disease  of  mesenteric  glands  was  suspected  for  a  time. 

I  saw  her  again  a  year  later,  January,  1885,  the  left  pupil 
was  in  exactly  the  same  state,  if  anything  a  little  larger, 
accommodation  was  still  perfect,  there  being  uo  decided 
difPerence  in  the  distance  of  the  near  point  in  the  two  eyes ;  the 
other  pupil  was,  as  before,  natural.  The  left  (dilated)  pupil 
contracted  to  pin's-head  size  after  a  drop  of  eseriue  (~  per  cent.) 
had  been  applied,  and  next  morning  measured  5  mm.  On  testing 
the  knce-reflexcs  no  jerk  could  be  obtained  on  citln^r  side  after 
repeated  trials.  There  were  no  symptoms  of  abdominal  tumour 
of  any  kind,  and  no  signs  of  inherited  syphilis. 

She  was  a  neurotic  child,  sleeping  badly  if  at  all  out  of 
health,  and  having  a  peculiar  habit  of  shaking  her  head  quickly 
when  out  of  doors,     Slio  had  lately  had  some  "  growing  pains  " 
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in  left  leg.  She  had  been  complaining  lately  of  seeing  patterns 
and  violet  and  yellow  spots  before  her  eyes,  e.specially  in  the 
morning. 

She  came  again  the  following  November  (1885).  She  was 
growing  well,  had  ga,ined  flesh,  was  doing  well  at  school,  and  had 
partly  got  over  the  shaking  of  her  head.  Knee-reflexes  were  still 
absent.  The  left  pupil  still  much  larger  than  the  right,  but 
contracting  somewhat  (from  7  to  5'5  mm.)  during  strong 
accommodation  ;  the  right  pupil  however  contracting  much 
more  (from  6  to  3)  under  the  same  test.  The  left  pupil  dilated 
to  9  mm.  under  cocaine. 

Mydriasis  ivithout  Cycloplegia  in  one  Eye  only,  of  unhiown 
duration.  Suspicion  of  Old  Vasomotor  Paralysis  on  same 
side  of  Face. 

Mr.  R.,  set.  56,  was  sent  to  me  by  Dr.  Gowers  in  1879 
(P.  3,  Q&)  for  examination.  He  was  intemperate,  had  had 
two  attacks  of  paraplegia,  and  was  subject  to  neuralgic  pains 
and  "  pins  and  needles."  Dr.  Gowers  considered  his  paralytic 
symptoms  to  be  alcoholic.  He  had  probably  had  syphilis  (at 
least  20  years  previously). 

For  years  he  had  had  acne  rosacea  of  the  left  side  of  the 
face,  but  hardly  any  spots  came  on  the  right  side  ;  his  right 
nostril  had  for  a  long  time  been  drier  than  the  left ;  he  wore 
his  hat  down  on  the  right  side,  "  because  the  right  side  of  my 
head  is  too  small,"  and  the  right  side  of  the  face  was  rather  less 
mobile  than  the  left  during  ordinary  efforts,  though  in  strong 
efforts  both  sides  acted  equally ;  he  said  that  he  sweated 
equally  on  the  two  sides.  He  was  veiy  deaf  of  both  ears.  Smell 
good. 

The  pupils  were  very  unequal,  the  R.  the  larger  ;  he  could 
not  say  how  long  this  had  been  the  case,  but  professed  to 
remember  that  in  childhood  he  used  to  like  to  shut  the  R.  eye, 
because  it  felt  glaring  light  more  than  the  L. 

Condition  of  the  Eyes. — R.     V.  — r   badly,  with   — 0"75   D. 

oU 

^  partly  ;  reads  4  J.  well  up  to  22  or  24  cm.  without  a  glass. 

P.  measures  7  mm.  when  looking  at  distant  objects,  and  con- 
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tracts  a  little  during  Ace,  but  dilates  again ;  slight  opacity  at 
posterior  pole  of  lens,  and  a  few  patches  of  old  choroiditis  at 
extreme  periphery  of  fundus.  (Action  of  p.  to  atropine  and 
eserine  not  tried.) 

L.     V.  ^  badly,  rather    improved   by    —  Ovo   D. ;    reads 

4  .J.  up  to  22  or  24  cm.  without  a  glass.  P.  2o  to  3  mm.,  when 
looking  at  distant  object,  contracting  moderately  during  Ace. ; 
interior  of  eye  n.,  except  a  path  of  epithelial  distance  at  y.  s. 
After  a  drop  of  duboisine  was  put  in,  the  p.  became  larger  than 
the  R.  p.  in  its  ordinary  state. 

The  condition  of  the  R.  p.  was  the  same  a  fortnight  later, 
and  was  no  doubt  permanent. 

My  notes  do  not  actually  state  that  the  reflex  action  of  the 
pupils  to  light  was  tried ;  but  the  heading  of  the  case,  written 
at  the  time,  implies  that  the  R.  one,  at  any  rate,  was  inactive  to 
this  test. 


Wide  Mydriasis  icithoict  Cydoplegia  following  a  severe  Bloiv  on 

Eye. 

John  L.,  set.  27  (Moorfields,  2,   p.  1),    came  to  Moorfields 
on   November  11th,   1885,  with  the   left  pupd  widely  dilated 

(9  mm.),  motionless  to   light    and    accommodation;    V.  =  — , 

Hm.  1  D.  =  -,  reads  1    J.  p.  p.,   17  cm.  ;    thus   accommoda- 

tion  was  perfect  or  all  but  so.  After  three  applications  of 
eserine   (1  per  cent.),  the  pupil  contracted  to  1'75  mm.,  and 

p.   p.  came  to  7  cm.     The  other  (right)  saw  -,  had  Hm.  0"5D. 

and  1  J.  p.  p.  17  cm. ;  pupil  larger  than  usual,  but  active  both 
to  light  and  to  accommodation.  The  fundus  in  each  eye  was 
healthy ;  there  were  some  nebula)  on  the  left  corneie  apparently 
old.  Two  months  before  he  had  a  severe  blow  on  tlie  left  eye 
from  a  stone  thrown  to  meet  him  as  he  was  driving  in  a  cart ; 
he  felt  faint,  but  was  able  to  drive  home  a  mile  further  on ;  the 
upper  lid  was  cut.  He  was  able  to  open  the  eye  the  same  day, 
and  found  that  he  could  see  "  nothing  at  all  "  with  it.  The  next 
day  lie  could  just  see  the  doctor  standing  by  him  ;  after  this  the 
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sight  quickly  improved,  and  for  the  past  three  weeks  had  been 
as  good  as  on  admission.  Drops  were  used  three  or  four  times 
at  first,  but  none  for  several  weeks  past ;  some  lotion  was  also 
used,  but  was  left  off  two  weeks  before  he  came  to  me.  Except 
the  history  pointing  to  corneal  ulcers  many  years  before,  there 
seems  to  have  been  nothing  amiss  with  his  eye  viutil  the 
accident. 

Embolism  or  Thrombosis  of  Arteria  Centralis  Retince  in  R.,folloived 
by  same  in  L.  about  12  days  later.  Sight  retained  in  exactly 
symmetrical  Sector  of  each  Field ;  Chronic  Renal  Disease ; 
Death  2  months  after  the  Retinal  Embolism. 

Mrs.  B.,  £et.  36  (P.  8,  250),  married  several  years ;  has  had  five 
children  ;  the  youngest  living  is  2  yearsold  ;  the  last  pregnancy 
ended  in  a  bad  miscarriage  at  sixth  month,  in  August,  1882, 
the  child  being  decomposed.  Some  years  ago,  when  living  in 
Kent,  had  ague.  No  rheumatism  or  gout.  No  special  reason  to 
suspect  syphilis.  Was  always  "  nervous,"  and  liable  to  head- 
aches. Owing  to  peculiarities  of  manner,  to  the  history  of 
melancholia  in  a  sister,  and  to  the  fact  that  her  husband  is  a 
publican,  her  medical  attendant  has  at  various  times  suspected 
intemperance,  hysteria,  and  threatened  mental  disease.  She 
had  not  been  supposed  to  have  either  renal  or  cardiac  disease, 
but  she  was  dyspeptic,  rather  puffy,  and  often  in  the  doctor's 
hands. 

One  day,  on  July  18th  or  19th,  1883,  she  found  all  at  once 
that  she  could  not  see  properly  with  her  R.  eye ;  she  could  not 
see  the  lower  parts  of  things.  She  believes  it  came  on  quite 
suddenly.  I  saw  her,  in  consultation  with  Dr.  Aveling,  of 
Clapton,  just  a  week  later,  on  July  2Gth,  and  found  the 
field  of  vision  of  the  affected  eye  entirely  absent,  except  on 
about  one-fifth  of  its  area  at  the  upper  and  outer  part,  where  a 
sector  of  sight  remained  ;  the  lower  boundary  between  blind  and 
seeing  part  was  sharply  defined  (as  tested  by  the  fingers), 
but  the  upper  boundary  seemed  to  be  less  defined  (Fig.  1). 
Several  of  the  retinal  arteries  were  evidently  obliterated,  and 
represented  by  mere  white  lines,  the  veins  rather  tortuous,  the 
disc  hazy,  and  some  hcemorrhages  were  present.  No  white 
patches  seen.     The  other  eye  was  perfect  in  every  way.     Though 
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the  examination  was  made  under  difficulties  at  lier  liome,  the 
history,  present  symptoms,  and  appearances  justified  the  diag- 
nosis of  either  embolism  or  thrombosis  of  the  arteria  centralis 


FIG. 2.  FIG. I. 

retinae.  She  was  a  good  deal  finghtened,  and  in  a  state  of 
suppressed  excitement,  and  as  I  could  not  say  much  about  the 
hope  of  recovery  of  the  affected  eye,  I  said  a  good  deal  to  her 
and  her  husband  about  the  extreme  improbability  of  the  same 
thing  happening  to  the  other  eye.  After  my  visit  the  heai't  was 
again  examined,  and  found  to  be  hypertrophied,  but  without 
signs  of  valvular  disease,  and  the  urine  found  to  be  albuminous. 
During  the  night  of  August  1st,  having  occasion  to  get  up  and 
light  the  gas,  she  found  that  the  sight  of  the  other  (L.)  eye  had 
gone  in  exactly  the  same  way  ;  between  this  date  and  the  9th, 
when  I  saw  her  again  (at  my  house),  the  sight  remained  the 
same.  At  that  date  (August  9th)  the  field  of  the  L.  was  in  just 
the  same  state  as  that  of  the  R.  had  been,  the  upper-out  one-fourth 
or  one-fifth  alone  remaining  intact  (Fig.  2).  With  each  eye 
she  could  see  50  Sn.  at  20'  by  moving  her  eye  about  so  as  to 
catch  the  letters ;  T.  n.  in  each.  In  the  L.  (second)  eye  I  saw  no 
obliterated  arteries,  but  none  of  them  pulsated  upon  pressure, 
and  the  trunk  was  therefore  probably  blocked;  a  few  small 
vessels  over  inner  edge  of  disc  were  enlarged  and  very  tortuous, 
showing  collateral  circulation;  one  or  two  small  hfemorrhages  ; 
numerous  small  spots  of  pigment  surrounded  by  pale  areas,  on 
the  choroid,  chiefly  at  the  periphery,  such  as  might  have  been 
left  by  syphilitic  choroiditis,  or  by  a  previous  crop  of  scattered 
retinal  ha3morrhages. 

In  the  11.  at  this  date  the  artery  going  down-in  wa.s  con- 
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verfed  into  a  white  line  for  a  long  distance,  but  I  thought  it 
showed  a  very  narrow  blood  column;  an  extremely  tortuous 
large  vessel  seen  near  to  tbis  obliterated  artery  was  taken  for 
its  companion  vein.  A  few  spots  of  pigment  disturbance  at  the 
periphery,  but  not  nearly  so  many  as  in  the  L. ;  a  few  scattered 
recent  round  haemorrhages.  She  looked  very  unwell,  was  soon 
tired,  and  complained  of  alternate  chills  and  sweats,  and  of 
pains  in  head.  The  urine  showed  a  considerable  cloud  of  albu- 
men ;  no  sugar.     No  anasarca,  no  sickness. 

On  20th  the  R.  (first)  eye  seemed  worse,  seeing  only  200  Sn. 
at  20' ;  the  L.,  however,  had  much  improved,  seeing  30  Su.,  and 
almost  20  Sn.  at  20',  and  reading  words  of  8  or  10  J. ;  sector  of 
unimpaired  vision  in  the  field  seemed  (to  finger  test)  decidedly 
larger  than  at  the  former  examination. 

The  obliterated  artery  in  the  R.  was  unaltered,  and  in  the 
L.  a  similar  vessel  was  now  noticed  for  the  first  time,  though  it 
had  very  likely  been  present  at  the  former  examination.  A  large 
and  very  tortuous  vessel  ran  near  to,  though  not  alongside  of, 
the  obliterated  artery  in  each  eye.  In  the  R.  this  was  certainly 
an  artery  (because  the  companion  vein  of  the  obliterated  artery 
was  visible  close  to  that  vessel)  ;  it  became  larger  towards  the 
periphery,  and  at  the  extreme  visible  limit  of  the  ophthalmoscopic 
field  it  seemed  as  if  about  to  join  the  termination  of  the  "  obli- 
terated" artery,  which  here  was  of  full  size,  and  had  lost  its 
white  sheath  (or  thickened  coat).  In  the  L.  this  tortuous 
vessel,  also  an  artery,  was  connected  on  the  disc  with  a  net- 
work of  small  tortuous  vessels,  evidently  arterioles  dilated  for 
collateral  circulation. 

The  presence  of  a  single  enlarged  tortuous  artery,  evidently 
dilated  in  order  to  compensate,  is  extremely  unusual  in  the 
retina.  In  the  R.  this  artery  corresponded  roughly  with  the 
seeing  area ;  in  the  L.  I  have  not  noted  its  position.  The  pre- 
sence of  this  artery  in  each  eye  was  probably  due  to  some 
peculiarity  in  the  origin  or  mode  of  branching  of  the  arteria 
centralis,  and  probably  accounted  for  the  vision  remaining  in  a 
part  of  each  field. 

Mrs.  B.  rapidly  became  worse  in  health,  got  very  dyspeptic, 
suffered  from  feverish  attacks  (I  understood  with  rise  of  tem- 
perature), and  died  about  the  end  of  September,  No  ;post 
mortem  was  allowed. 
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The  questions  in  this  case  are : — 

Why  did  the  renal  disease  cause  arterial  plugging  and  not 
the  ordinary  albuminuric  retinitis  ? 

Why  did  no  other  arteries  become  plugged  ? 

Was  there  anything  peculiar  about  the  renal  disease? 

Why  did  she  retain  intact  an  exactly  symmetrical  portion  of 
each  visual  field  ? 

Heart  Disease ;  Attaclc  of  Severe  Giddiness,  Vomiting,  and  Pros- 
tration ;  Eetinal  Embolism  three  days  later. 

Mr.  C.  (P.  8,  117),  get.  27,  tall,  strong,  veiy  muscular,  and 
fond  of  football  and  violent  exercise.  On  April  28th,  1888, 
after  some  exertion,  the  details  of  which  I  have  not  noted,  he 
became  very  giddy  for  several  hours  and  vomited  freely.  After- 
wards he  felt  much  prostrated.  On  the  evening  of  May  1st, 
when  he  got  up  to  go  to  bed,  he  foujid  that  the  upper  half  of 
the  sight  of  his  L.  eye  was  obscured.  He  had  been  for  a  drive, 
facing  the  east  wind  the  same  aftei'noon. 

I  saw  hira  on  May  7th.  He  was  still  feeling  rather  giddy, 
and  had  an  uncomfortable  feeling  in  his  head,  referred  to  the 
L.  parietal  region.  There  was  no  deafness.  Acuteness  of  sight 
was  normal  in  each  eye,  but  the  upper  part  (almost  the  half)  of 
the  field  of  the  L.  was  blind.  There  was  dense  white  haze  of 
the  lower  half  of  the  retina  (more  properly  the  lower  half  of  the 
yellow-sjiot  region)  of  the  character  usual  in  embolism,  with 
enlargement  of  the  minute  vessels.  The  retinal  arteries,  even 
those  supplying  the  inflamed  area,  were  of  full  size.  Owing  to 
the  haze  I  could  not  feel  sure  whether  the  branches  supplying 
the  diseased  area  pulsated  on  pressure,  but  those  going  to  the 
non-affected  parts  did  pulsate  easily.     No  haemorrhages. 

He  had  not  had  rheumatic  fever,  but  Dr.  Gowers  found 
"  considerable  aortic  disease  and  secondaiy  mitral  regurgita- 
tion." 

What  was  the  nature  of  his  attack  of  giddiness  and  vomiting  ; 
and  in  what  relation  did  it  stand  to  the  retinal  embolism  ? 
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IfejJeafed  Attacks  of  Failure  of  Sight  during  several  days  in  hath. 
J^ijes,  ending  in  almost  complete  Blindness  with  appearances  of 
Retinal  Vascular  Bloching.  Influence  of  Posture.  Prohably 
Thrombosis  of  both  Retinal  Arteries  excited  by  feeble  Circulation 
irith  diseased  Vessels. 

Geo.  McDonald  (I.  P.,  T.,  1884,  No.  27),  a  wheelwright, 
a3t.  78,  was  going  for  a  walk  on  the  evening  of  Jan.  29,  1884, 
when  he  "felt  faint,"  all  the  gas-lights  "turned  blue,"  and  he 
had  to  hold  on  to  the  railing ;  he  got  to  a  friend's  house  near, 
rested  for  half  an  hour,  and  then  felt  well  and  saw  the  lights 
clear  and  of  the  proper  colour.  Next  morning  (30th)  at  about 
10  o'clock  his  sight  became  foggy,  so  that  he  "  thought  there  was 
an  eclipse,"  and  gradually  faded  until  he  could  not  see  the  light 
of  the  fire  in  the  grate  ;  he  then  lay  down  in  bed  for  a  couple  of 
hours,  and  on  getting  up  could  again  see  pretty  well,  but  the 
sight  got  worse  again  towards  night.  For  the  next  four  or  five 
days  the  sight  varied,  but  on  the  whole  got  worse,  until  by  Feb. 
6th  he  was  as  blind  as  when  he  was  brought  to  the  hospital  two 
days  later  (8th). 

On  admission  (Feb.  8th). — He  could  see  fingers  badly  at  6" 
with  the  R.  eye;  p.  5|  mm.,  and  nearly  motionless ;  ophth., — 
slight,  diffused  haze  of  retina,  o.  d.  rather  pale,  retinal 
vessels  about  normal  in  size,  and  pulsation  easily  produced 
in  the  arteries,  no  haemorrhages.  L.  eye  ;  no  p.  1.  ;  p.  5^  mm. ; 
ophth., —  retina  more  hazy  than  in  R.  so  that  the  fovea 
centralis  was  apparent  as  a  red  spot,  retinal  arteries  of  normal 
size,  but  neither  pulsate  nor  empty  on  pressure,  the  upper  main 
vein  almost  empty  on  o.  d.  but  beyond  o.  d.  full  though  too 
small,  lower  main  vein  shows  a  broken  blood  column  the  move- 
ments of  which  can  be  easily  seen  near  the  o.  d. 

He  is  a  spare,  sallow,  wizened  old  man,  feeble  but  intelligent. 
Arteries  tortuous  and  their  walls  very  hard ;  heart  sounds  and 
impulse  feeble  but  no  bruit ;  lungs  emphysematous ;  urine 
free  from  albumen  and  sugar,  sp.  gr.  1027  ;  he  was  formerly  a 
heavy  drinker,  chiefly  of  beer,  and  never  went  a  week  without 
getting  drunk.  He  has  always  been  in  the  habit  of  going 
without  food  from  bi'eakfast  till  dinner  at  4  o'clock,  and  he  still 
does  so  ;  during  the  last  12  months  he  has  several  times  come 
home  feeling  very  faint  apparently  from  want  of  food. 

u  2 
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He  was  taken  in  and  kept  in  bed,  on  his  back,  for  about 
10  days.  Y.  in  the  R.  improved  a  little  during  the  first  few 
days  (on  10th  V.  of  R.  =  fingers  at  3',  and  on  14th  the  same 
at  3'  to  4'),  but  after  that  remained  stationary. 

A  few  days  after  admission  the  veins  in  the  L.  regained 
their  natural  size  and  appearance. 

On  March  6th,  the  date  of  the  last  note,  vision  was  about  the 
same  and  he  could  see  a  letter  or  two  of  20  J.  ;  there  was  little, 
if  any,  haze  of  retina  in  either  eye,  the  retinal  vessels  were  of 
normal  size,  and  the  discs  rather,  but  not  very,  pale. 

Chronic  Iritis  with  (?)  Node  in  Cornea  many  years  after 
Syphilitic  Infection. 

Anne  S.,  aet.  54  (Moorfields,  2,  48),  came  to  Moorfields  in 
March,  1886,  with  subacute  iritis  in  the  right  eye  of  a  fort- 
night's duration ;  ciliary  congestion,  a  single  synechia,  T.n. 
She  attended  regularly  without  marked  change  until  September 
8th,  using  atropine  and  taking  a  little  iodide  of  potassium.  At 
that  date  I  noticed  a  round  whitish  deposit  in  the  cornea,  just 
below  the  centre  and  apparently  in  the  deeper  layers,  2  mm. 
wide;  there  were  two  other  and  less  defined  spots;  the  iris  had 
become  fleshy,  and  several  lymphy  synechia)  had  formed.  The 
patch  was  unlike  anything  that  I  recollected  to  have  seen  in  the 
cornea,  and  thinking  it  might  be  a  node  we  went  carefully  into 
the  history.  The  patient  had  been  married  twice.  By  the  first 
husband,  who  died  20  years  ago  of  "consumption,"  there  were 
eight  children  ;  1st  living,  2nd  stillborn,  5  died  between  five  and 
nine  months,  having  had  eruptions  on  hands,  ai'ms,  and  thighs ; 
1  was  killed.  By  second  husband,  whom  she  married  18  years 
ago,  four  children,  three  are  living,  one  died  at  16  months  of 
measles.  She  has  had  neither  rheumatism  or  gout.  Ten  years 
ago  she  was  under  Mr.  Wordsworth's  care  for  double  sight,  and 
on  his  letter  we  found  the  diagnosis  "  paralysis  of  right  external 
rectus."  As  it  therefore  seemed  certain  that  she  was  syphilitic, 
she  was  ordered  largor  doses  of  iodide  with  small  doses  of  blue 
pill  and  pcrchloride  of  mercury.  On  September  29  the  corneal 
deposit  was  unaltered,  and  there  were  two  buff-coloured  deposits 
in  the  lower  part  of  the  angle  between  cornea  and  iris,  as  in  bad 
ca.seH  of  keratitis  punctata,  but  no  small  dots  could  be  made  out 
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either  now  or  at  previous  exaiuinations :  the  treatment  was 
continued,  and  upon  November  10  the  deposit  in  the  cornea  and 
those  in  the  angle  had  entirely  disappeared. 

SingJe  large  Retinal  Hcemorrhage  from  Belching.  Much  Pigment 
left  around  the  Vessel  implicated  for  more  than  a  year.  Subse- 
quently complete  Absorption  of  the  Pigment. 

Mr.  S.  (P.  4,  p.  10)  aged  about  35,  a  medical  man,  on  getting 
up  one  morning,  about  a  year  before  I  saw  him,  was  very 
violently  sick,  and  at  once  found  a  large  blot  in  the  lower  part 
of  the  left  field,  so  that  when  he  looked  straight  forwards  he 
could  not  see  a  cigar  held  at  the  left  side  of  his  mouth,  the 
right  eye  being  shut ;  the  defect  passed  away  in  the  course  of 
three  or  four  months.  He  came  to  me  with  asthenopia  from 
over-drawing,  &c.,  having  suffered  from  it  for  two  years,  and 
the  left  eye  being  always  the  more  troublesome ;  his  circulation 
was  excitable  and  his  tone  low. 

When  I  saw  him  in  Jan.,  1880,  I  found  in  the  L.  eye  the 
changes  which  are  half  diagrammatically  represented  in  Fig.  1. 
The  main  artery  and  vein  passing  upwards  and  outwards  x^an 
close  together,  the  artery  being  the  more  tortuous  of  the  two. 
These  two  vessels  were  very  thickly  set  along  a  considerable 
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tract  by  fine  pigment  granules  whicli  began  at  about  two  disc 
breadths  from  the  disc  ;  they  lay  to  a  great  extent  in  front  of  the 
vessels,  but  not  so  thickly  as  to  quite  obscure  them  ;  amongst  the 
pigment  dots  were  a  few  bright  highly  reflecting  ones  ;  except- 
ing that  the  artery  was  tortuous  the  two  vessels  looked  quite 
healthy.  I  examined  the  eye  again  nearly  six  years  later  (Dec. 
1885)  ;  by  the  most  careful  scrutiny  I  now  could  find  no  trace  of 
the  pigment, — nothing  but  a  few  bright  white  dots  running 
along  the  vein  ;  as  shown  in  Fig.  2,  the  artery  was  as  tortuous 
as  before. 

I  should  add  that  the  pigment  dots  seen  at  the  first  examina- 
tion were  black. 

Change  in  the  Colour  of  Healthy  Irides. 

Mrs.  F.  brought  me  her  son  (P.  3,  p.  145),  eet.  14,  in  1879, 
for  myopia  of  about  10  D. 

His  mother  told  me,  without  being  asked,  that  his  eyes 
(irides)  had  changed  colour  ;  they  were  now  of  a  uniform, 
greenish-grey  without  spots  ;  she  said  "  they  used  to  be  dark 
brown  and  are  now  quite  diiferent." 

The  boy  had  dark  crisp  hair  and  dark  skin  ;  his  features  also 
were  suggestive  of  a  strain  of  African  blood. 

Auother  case  is  that  of  a  young  lady  set.  23  (P.  6,  p.  126). 
The  iris  of  the  left  eye,  after  passing  through  a  long  attack  of 
chronic  irido-cyclitis,  was  found  to  be  uniformly  gi'ey,  the  other 
one  which  had  not  been  diseased  being  brown,  she  was  quite  sure 
that  the  two  irides  had  been  alike,  but  for  this  I  had  only  her 
statement.  In  this  as  in  the  last  case  there  was  some  myopia, 
more  in  the  diseased  eye. 
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ON  SYMPATHETIC  INFLAMMATION  OF  THE  EYEB-\J:.L. 

By  R.  Makcus  Gunn,  M.A.,  M.B., 
Assistant  Surgeon  to  the  Hospital. 

(Continued  from  p.  102.) 

As  previously  mentioned,  I  am  indebted  to  Dr.  Brailey  for 
the  pathological  notes  on  the  enucleated  eyeballs. 

Case  XXI. — Severe  Sympathetic  OpMhahnitis folloiving  the  Opera- 
tion of  Iridodesis.  Iridectomy  and  later  Cataract  Extraction  on 
Sympathising  Eye.     Result  fairly  good. 

Alice  S.,  fet.  11.     Admitted  Jtine  20,  1878. 

Was  treated  here  four  years  ago.  The  in-patient  notes  of 
that  date  are,  "  April  24,  187-4,  lamellar  cataract  both.  Irido- 
desis in  left.     Discharged  April  29,  progressing  favourably." 

The  left  eye  has  been  inflamed  almost  ever  since  this  opera- 
tion. There  is  now  a  small  cystoid  cicatrix  near  inner  corneal 
margin  at  the  position  of  the  iridodesis.  Iris  adherent  to  cornea 
at  periphery.  ?  Barest  perception  of  light.  +  T.  1  ?  Right 
eye,  pupil  excluded ;  anterior  chamber  very  shallow ;  iris  adhe- 
rent to  the  cornea  at  several  points  near  the  periphery.  Distin- 
guishes hand-reflex  in  outer  part  of  field.  +  T.  1  ?  Atropine 
has  no  efPect  on  either  iris.  20.  Right.  Iridectomy  upwards^; 
July  1.  Right.  T.n.  Counts  fingers  at  6  inches  in  outer  part 
of  field.     Discharged. 

Re-admitted  November  11,  1878.  The  right  eye  has  re- 
mained quiet.  12.  Right.  Linear  corneal  incision  upwards, 
and  lens  extracted  ;  it  was  porridgy  in  consistence,  and  came 
away  piecemeal.  A  little  soft  matter  left  in  pupil.  December 
12.  Pupil  of  good  size,  but  has  opaque  membrane  in  it.  Dis- 
charged. 

Examined  June  11,  1884.  Eyes  look  quiet,  but  they  are  both 
very  tender  to  the  touch,  especially  the  left.  Right.  Pupil 
slightly  drawn  upwards,  occupied  by  a  little  opaque  lens  sub- 
stance and  membi'ane.      T.n.,  but  full.      There  is  barely  any 
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20 
fundus  reflex  with  opMlialmoscope.      With    +9  D.  V.  =  — -, 

and  with  4-13  D.  sees  letters  of  Jaeger  12.  (She  is  almost  quite 
illiterate,  and  was  tested  with  illiterate  type.)  Left  eye.  +  T.  1  ? 
Counts  fingers  at  10  inches. 

Case  XXII. — Wound  in  Ciliary  Region,  followed  after  some  Weehs 
hy  Sympathetic  Inflammation  of  a  Mild  Type.  Excision. 
Eesult  good. 

William  E.,  34.     Admitted  Nov.  21,  1878. 

His  left   eye  was  struck  by  an  iron  rivet  11  or  12  weeks 

ago.     There  has  been  a  wound  of    cornea  and  ciliary  region 

down  and  in,  leaving  a  puckered  scar.     Pupil  fairly  active  to 

light,  but  the  iris  is  lustreless,  and  evidently  slightly  inflamed. 

Counts  fingers    at   1   foot.     Right   eye.      Sympathetic  iritis   of 

mild  type.     Pupil  responds  fairly  to  light.     There  has  been  a 

20 
slight  effusion  of  lymph  at  edge  of  pupil.    V.  =  -^,  and  Jaeger  1. 

oU 

The  left  eye  was  excised  immediately  on  admission.     Ordered 

atropine  drops  six  times  daily  to  right  eye,  and  to  wear  a  black 

bandage.     Dec.  4.     Pupil  well  dilated.     There  is  a  ring  of  dots 

of  uvea  on  anterior  capsule,  where  the  iris   has  been  slightly 

adherent.     T.n.    Y.  =  —  faWy,  with    +    50"  sph.   —   partly. 

Discharged. 

Pathological  Examination. — Eye  of  about  normal  size.  T.  —1. 
A.  c.  shallow  ;  slight  haze  of  cornea  near  wound,  which  is  at 
the  lower  periphery,  extending  into  ciliary  region.  On  equa- 
torial section  a  good  deal  of  syrupy,  slightly  yellowish 
fluid  escaped.  The  vitreous  is  shrunken  and  detached  from 
its  posterior  attachments  as  far  as  the  ciliary  body.  The 
fundus  is  generally  of  a  dull  dark  purplish  colour,  with  a  super- 
ficial whitish  haze,  which  is  most  marked  in  the  neighbourhood 
of  the  optic  disc,  which  is  a  little  swollen,  and  slightly  redder 
than  usual ;  its  margins  are  hazy,  especially  above  and  below. 
The  haze  extends  rather  further  along  the  course  of  the  retinal 
vessels.  The  y.s.  is  a  small  dark  point  in  a  hazy  whitish-purple 
area. 

Jn   the  anterior  half  of  the  globe  the  vitreous  remains  in 
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situ.  On  the  lowermost  part  of  the  ciliary  processes  is  a  dense 
bluish- white  partly  fibrous  layer,  which  extends  into  the  vitreous 
as  well  as  on  to  the  adjacent  lens  margin.  Its  contraction  has 
drawn  up  the  lower  part  of  the  retina  away  from  the  choroid 
into  a  prominent  fold.  Elsewhere  the  ciliary  processes  appear 
normal.  The  lens  is  somewhat  yellowish,  but  transparent. 
Near  the  centre  of  its  posterior  surface  is  a  blood  stain. 

Microscopical  Examination. — Sections  of  the  upper  ciliary 
region  show  the  fibres  of  the  ciliary  muscle  to  be  normal  in 
size  and  disposition,  and  the  iris  to  be  a  little  inflamed,  though 
not  thickened.  In  the  lower  ciliary  region  the  iris  is  absent, 
and  its  place  is  occupied  by  much  fibrous  tissue,  which  extends 
from  the  edges  of  the  wound  into  the  cori-esponding  part  of 
the  anterior  chamber  and  internal  surface  of  the  ciliary  body. 
The  choroid  shows  in  places  well-marked  and  well-defined 
clusters  of  inflammatory  cells  which  occupy  its  central  strata. 
The  optic  nerve  is  healthy,  except  that  an  excess  of  nuclei  is 
seen  between  its  sheaths  and  around  the  blood-vessels  in  the 
optic  papilla.     The  lamina  cribrosa  is  not  pushed  back. 

Case  XXIII. — One  Eye  Lost  from  Injury.  Sympathetic  Inflavi- 
ination  eleven  years  later,  apparently  induced  by  Superficial 
Irritation  from  Foreign  Body.     Result  Unfavourable. 

Edwin  J.  B.,  31.     Admitted  May  7,  1878. 

Left  eye  injured  15  years  ago  by  a  hailstone,  and  was  after- 
wards "  blind."     Excised  elsewhere  four  years  ago. 

Eight  eye  was  irritated  by  a  small  foreign  body  four  years 
ago,  shortly  before  the  excision  of  the  left,  and  the  redness  con- 
tinued for  a  long  time.  The  pupil  is  now  excluded  and  occluded, 
and  the  iris  bulging  forward.  —  T.  3.  Barest  perception  of 
light. 

It  seems  probable  that  the  left  was  excised  on  account  of  the 
symptoms  then  in  the  right,  and  that  the  redness  mentioned 
was  really  in  association  \^dth  sympathetic  inflammation. 

Case  XXIV. — Sympathetic  Irritation  folloiving  a  Bloiv.  A 
Second  Injury  to  Exciting  Eye  two  months  later,  quickly  fol- 
lowed by  Sympathetic  Inflammation.  Excision  of  Exciting, 
Recovery  of  Sympathising  Eye. 

John  R.,  48.     Admitted  June  5,  1878. 
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Left  eye.  Injured  last  Marcb,  by  a  piece  of  wood  striking 
it  while  he  was  engaged  chopping.  He  had  very  Httle  pain 
until  three  weeks  ago,  when  it  was  hit  by  a  man's  elbow.  Since 
then  it  has  been  painful.  Has  now  bare  perception  of  hand- 
reflex.  The  right  eye  used  to  fret  and  weep  when  the  left  was 
sore.  About  16  days  ago  it  began  to  get  dim  and  itch.  Left. 
Excised  immediately  on  admission.  6.  Right.  Pupil  sluggish. 
T.n.  Ciliary  injection,  especially  below.  Fine  posterior  syne- 
chias.   V.  =  —  fairly,  with  —  40"  sph.   =  —  almost  perfectly. 

Ordered  atropine  drops  frequently,  to  wear  a  dark  bandage,  and 
to  take  a  mercurial.  22.  Has  had  severe  pain  on  one  or  two 
occasions  during  the  night.  Pupil  has  been  widely  and  uni- 
formly dilated  for  the  last  week.  The  gums  are  slightly 
touched. 

July  5.    No  injection.     A  circle  of  uvea  on  anterior  capsule, 

20 
showing  where  the  contracted  pupil  was  adherent.     V.   ^    — 

barely,  with  +  60''  sph.  Ophthalmoscope  shows  the  disc  to  be 
injected  with  a  hazy  inner  margin.  Venous  pulse.  T.n.,  but 
low.     Discharged  to-day. 

He  was  not  again  examined,  and  died  a  few  years  later. 

Pathological  Examination. — The  globe  appears  of  normal 
size  and  shape.  The  iris  to  the  naked  eye  does  not  appear 
thickened.  The  pupil  is  small,  elongated  transversely,  and  dis- 
placed outwards.  The  posterior  synechia  involves  only  the 
pupillary  margin  below,  but  in  other  parts  the  whole  posterior 
iris  surface  is  adherent.  Equatorial  Section : — The  vitreous  is 
clear.  The  substance  of  the  lens  is  clear ;  on  its  posterior 
surface  near  and  extending  up  to  its  outer  margin  is  a  small 
area,  opaque  from  a  deposit  of  lymph,  which  extends  also  on  to 
the  adjacent  ciliary  folds  for  about  one-half  of  their  length. 
The  attenuated  apices  of  these  folds  are  adherent  to  the  lymph 
on  the  lens  margin,  being  apparently  under  some  tension.  The 
eye  appears  normal  in  other  respects. 
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Case  XXV. — laclseil  Wound  of  Ei/ebaJI,  followed  by  Sympathetic 
Inflammation  two  months  later.  Periodic  Attacks  of  Pain  a7id 
Dimness  fur  many  years.  Slight  Improvement  after  Excision 
of  the  Injured  and  Iridectomy  on  the  Sympathising  Eye. 

Valgerdar  J.,  20.     Admitted  Jan.  4,  1878. 

Might  eye  was  injured  and  rendered  sightless  when  she  was 
six  years  old  by  her  falling  upon  a  knife.  It  was  excised  here 
three  years  ago.  (No  notes  can  be  found.)  The  left  eye  was 
first  affected  about  two  months  after  the  accident ;  there  was 
then  pain  and  dimness.  She  could  not  see  for  some  time.  Ever 
since  then  she  has  had  occasional  attacks  of  dimness  with  pain, 
less  frequently  since  the  removal  of  the  right.  She  used  to  have 
them  about  twice  a  year.  Shortly  after  the  excision  she  had  an 
attack,  and  another  21  months  ago.  The  present  attack  came 
next,  and  began  three  weeks  ago.  She  has  had  pain  in  the  eye 
and  vertex,  and  "neuralgia"  in  the  supra-orbital  region,  and 
behind  the  corresponding  ear.  The  neuralgia  has  been  getting 
better  for  the  last  two  days,  but  the  pain  in  the  back  of  the  eye 
continues.  No  toothache.  In  the  last  year  her  catamenia  have 
been  very  irregular,  and  she  has  had  leucorrhoea.  Better  again 
for  the  last  two  months. 

Left  eye.  Punctate  keratitis.  Pupil  irregular ;  small  colo- 
boma  inwards,  result  of  an  iridectomy  three  weeks  after  excision. 
T.n.,  but  full.  Counts  fingers  at  2  feet.  Ordered  belladonna 
fomentation,  atropine  drops,  and  Heurtelonp's  leech  to  temple. 
7.  More  pain  in  eyeball.  Complains  that  "  everything  looks 
red."  21.  Has  had  one  or  two  attacks  of  pain  in  eyeball  and 
cheek,  generally  relieved  by  Heurteloup.  23.  Has  rubeola. 
Transferred  to  another  hospital. 

On  convalescence  she  returned  to  her  native  island  of  Iceland. 
In  March,  ISS^,  she  writes  to  friends  in  London  that  she  has 
had  very  bad  neuralgia  in  the  left  eye  all  winter,  which  has  left 
it  very  weak. 

Examined  April  7,  1885.  Has  recently  returned  to  England. 
While  at  home  since  last  examination  she  has  had  two  attacks  of 
ocular  inflammation,  with  an  interval  of  about  three  years 
between  them.  The  attack  begins  with  pain  in  the  left  side  of 
the  face  and  head,  and  then  the  eye  becomes  affected.  She  is 
liable  to  slight  attacks  of  pain  in  the  head  from  cold. 
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There  is  now  a  slight  greyish  nebula  of  the  cornea  near  its 

lower  margin.     The  anterior  chamber  is  of  good  depth,  and  the 

iris    looks  normal  in   lustre.     Anterior   ciliary  vessels  slightly 

enlarged.      Many   posterior    synechiee ;    slight    opaque    film    of 

organised  lymph  in  centre  of  pupil,  with  uvea  over  part  of  it. 

Good  artificial  coloboma  inwards.     The  periphery  of  the  lens  is 

clear,  but  centrally  there  is  a  slight  haze,  like  that  of   zonular 

cataract.     (She  says,  however,  that  her  sight  was  quite  good 

before  the  injury ;  while  there  is  no  bistory  of  convulsions,  and 

her  teeth  bave  sound  enamel.)    Iris  reacts  feebly  to  light.     T.n., 

8                   -             20 
but  rather  low.    V.  =  ;  c  —  375  D.  =  Reads  Jaeger  6 

200  200  ^ 

at  6  inches. 

Re-admitted  to  hospital  June  13,  1885.  The  eye  became 
painful  a  day  or  two  ago.  There  is  very  slight  general  conges- 
tion of  the  globe,  with  recent  keratitis  punctata  downwards  and 
centrally.  T.n.  Reads  Jaeger  16.  Ordered  Heurteloup's  leech 
to  the  temple  ;  atropine  drops;  warm  collyria  ;  arsenic  internally. 
To  wear  dark  glasses. 

July  2.  No  injection  now.  Cornea  clearing.  16.  Cornea 
much  clearer.     Discharged. 

Re-admitted  July  30.  Recurrence  of  pain.  There  is  no 
injection.  There  is  fresh  keratitis  punctata.  T.n.  Reads 
Jaeger  16.     Treatment  as  before.     Aug.  29.    Discharged. 

Examined  May  6,  1886.  The  eye  has  been  quite  quiet  for 
the  last  three  months  or  so  ;  it  gradually  got  stronger  after 
leavinof  the  hospital.  Diffuse  haze  in  the  lower  part  of  the 
cornea.     No  details  of  the  fundus  visible   on   account  of   the 

lenticular   opacity.     T.n.      V.  c  —   25  D  =  -—  partly.    Reads 

words  of  Jaeger  4  at  4". 

Case  XXVI. —  Wound  with  Prolapse  of  Iris.  Operation  per- 
formed two  months  lat-r.  Sympathetic  Injlammation  soon 
followed  this  Operation.  Excision  of  Injured  Eye.  Useful 
Vision  retained  in  the  Sympathising  Eye. 

Ann  A.,  18.     Admitted  Dec.  31,  1877. 

Left  eye.  Wounded  11  months  ago  by  the  latch  of  a  door. 
Two  mouths  later  she  says  an  operation  was  done  on  this  eye 
(under  annosthetic),  but  its  nature  cannot  be  determined,  aa  no 
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notes  can  be  found ;  it  probably  consisted  in  cutting  off  a  pro- 
lapse of  iris.  The  riqht  eye  began  to  be  dim-siglited  nine  days 
after  this  operation,  with  lacrymation  and  photophobia.  There 
never  has  been  pain  in  it. 

Left.  Cicatrix  at  lower  outer  margin  of  cornea  with  pupil 
drawn  down  to  it.  Iris  lustreless  and  woolly  ;  marked  ciliary 
injection.  — T.  1.  Entropion  of  lower  lid,  apparently  the 
result  of  the  photophobia. 

Eight.  Iris  lustreless.  Pupil  small  and  inactive,  with 
numerous  adhesions  to  lens  capsule.  — T.  1  ?  V.  =  fingers  at 
5  feet  or  more.  Intense  photophobia.  Left.  Excised.  Ordered 
atropine  drops  frequently  to  right.     Dark  bandage. 

Jan.  3,  1878.  The  pupil  bas  not  yet  dilated  at  all.  Thin 
layer  of  lymph  over  pupillary  urea.  Fundus  fairly  well  illumi- 
nated, but  the  eye  is  too  irritable  to  bear  prolonged  examination. 
Counts  fingers  at  14  feet.     7.    Discharged. 

No  further  notes  could  be  obtained. 

Pathological  Examination. — Griobe  somewhat  shrunken,  and 
rather  squared.  Antero-posterior  measurement,  21  mm. ;  lat., 
23  mm. ;  vert.,  21"5  mm.  —  T.  1-| ;  marked  ciliary  injec- 
tion. Cornea  clear.  Anterior  chamber  extremely  shallow. 
Pupil  displaced  to  extreme  lower  and  outer  side,  and  blocked  by 
whitish-grey  opaque  lymph.  The  iris  appears  woolly,  and 
coarsely  striated  radially.  Equatorial  Section  : — The  sclerotic 
measures  in  thickness  at  its  upper  equator  0"7  mm.;  at  outer, 
0'5 ;  inner,  0"6 ;  lower,  OS  mm.  The  Aritreous  appears  to  be 
replaced  entirely  by  a  thin,  slightly  yellowish  fluid.  The  optic 
disc  is  rather  swollen  at  its  edges,  from  which  a  slight  greyish- 
white  radiating  opacity  gradually  shades  off  into  the  surrounding 
retina.  It  shows  a  small  central  depression,  with  overhanging 
margin.  A  small  fold  of  retinal  detachment  extends  from,  the 
upper  part  of  the  disc  to  the  yellow  spot.  The  lens  is  in  sitzi, 
and  clear,  except  that  on  its  posterior  capsule,  all  but  its  central 
part,  is  a  bluish-white  opaque  layer,  which  extends  on  to  the  adja- 
cent anterior  half  of  the  ciliary  zone.  This  layer  extends  furthest 
and  is  thickest  below  and  outwards,  corresponding  to  the  position 
of  the  di.splaced  pupil.  The  central  ciliary  zone  is  generally  defi- 
cient in  pigment.  The  zone  just  behind  the  ora  serrata  is  of  a 
brownish-grey  colour,  being  very  finely  speckled,  with  minute 
grep'sh  atrophic  dots.  The  posterior  part  of  the  fundus  is  of 
a  more  brown -red  than  normal. 
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Case  XXYII. —  Cataract  Extraction,  followed  hy  Inflammation 
and  Ultimate  Shrinking.  Sympathetic  Ophthalmitis  three 
months  after  the  Operation.  Excision  of  Lost  Eye.  Iridectomy, 
and  subsequently  Extraction  and  Iridotcmiy  in  Sympathising 
Eye  with  Good  Result. 

George  S.,  62.     Admitted  JS^ov.  27,  1876. 

Left  eye.  An  immature  cataract  ^vas  removed  else'O'liere  on 
Feb.  23  last.  Inflammation  followed.  On  June  1  he  was  ad- 
mitted into  Moorfields.  The  left  eye  was  then  atrophied  and 
sightless,  and  the  right  eye  had  been  infiamed  for  nine  days 
with  pain,  ciliary  injection,  and  sluggish  pupil.  The  left  was 
at  that  time  excised,  and  an  iridectomy  upwards  done  in  the 
r'ght,  leaving  a  good  coloboma.  This  eye  became  stronger  for 
a  few  days  after  the  iridectomy,  and  he  soon  left  the  hospital. 
About  a  week  after  returning  home,  he  was  seized  with  severe 
pain  in  the  right  eye  and  temple.  On  Sept.  7  he  was  again 
admitted  into  this  hospital.  The  notes  then  are,  "  Eight,  sympa- 
thetic iritis.  +  T.  1.  Cataract.  V.  =  hand-reflex.  Curette 
extraction,  and  a  little  of  the  capsule  removed  by  forceps. 
Sept.  29.     Counts  fingers  at  4  inches.      —  T.  1.     Discharged." 

The  coloboma  is  now  filled  with  lymph.  Y.  =  bare  percep- 
tion of  shadows.  —  T.  1  ?  28.  Incision  made  from  outer  side 
with  Taylor's  knife,  and  the  lymph  cut  through  with  it.  "Weiss's 
scissors  then  used  to  enlarge  the  opening.  Dec.  8.  Doing  well. 
Counts  fingers  at  about  2  feet.     Dec.  23.     With  -|-  3^"  sph. 

V.  =  — —  ;  with  +  2"  reads  Jaeger  16.     Discharged. 

April  17,  1877.     With  +  8"  cyl.  axis  30°  down  and  oat  from 

20 
vertical  and    +    4"   sph.     V.  = ;   with  same  cylinder  and 

f  200  "^ 

+  2"  sph.  reads  Jaeger  6  slowly. 

On  May  28,  1884.  He  was  able  to  do  his  farm  work,  go  to 
market,  &c. 

Pathological  Examination. — The  eye  is  shrunken.  The  cornea 
is  thicker  than  usual,  and  especially  above  in  the  neighbourhood 
of  the  scar  of  the  calaract  extraction.  The  sclerotic  just  behind 
the  scar  is  drawn  in  very  markedly,  so  as  to  make  a  rather 
deep  groove,  which  is  most  conspicuous  at  the  upper  and  inner 
part.     The  iris  is  also  clearly  ndhoront  to  the  scar.     On  antcro- 
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posterior  vertical  section  a  yellowish  turbid  fluid  escaped.  The 
retina  is  detached  except  from  the  optic  disc  and  its  ciliary 
attachments,  though  it  is  not  much  contracted.  The  sclerotic 
is  very  thick  behind,  and  also  rather  thicker  than  normal 
throughout  the  greater  part  of  the  rest  of  its  extent.  The  ante- 
rior chamber  is  reduced  to  a  mere  chink.  A  whitish-grey  layer 
of  lymph  is  seen  on  the  anterior  surface  of  the  iris.  The  pupil 
is  occluded.  The  ciliary  processes  are  stretched  away  from  the 
sclerotic  helow,  towards  the  axis  of  the  eye,  but  the  external 
layer  of  the  ciliary  body  still  retains  its  normal  position  in  rela- 
tion to  the  sclerotic.  The  consequence  is  that  the  lower  part  of 
the  ciliary  body,  as  seen  in  meridional  section,  is  extended  so  as 
to  occupy  several  times  its  normal  thickness.  The  sclerotic  on 
this  side  suddenly  becomes  extremely  thin  at  the  insertion  of 
the  inferior  rectus,  and  the  thinning  extends  forwards  as  far  as 
the  corneal  margin.  In  the  upper  ciliary  region  there  is  a 
similar  traction  of  the  ciliary  pi'ocesses  towards  the  axis  of  the 
globe,  so  that  here  the  ciliary  body  is  also  extended  in  an  exactly 
similar  manner,  though  by  no  means  to  so  great  an  extent. 
This  stretching  of  the  ciliary  body  seems  as  if  it  had  been  pro- 
duced by  the  contraction  of  the  retina  drawing  on  its  anterior 
attachment.  The  most  anterior  part  of  the  operation  wound 
seems  a  little  in  front  of  the  line  of  the  sclero-corneal  junction. 

Case  XXVIII. — Cataract  Extraction  followed  hy  late  Panophthal- 
mitis. Severe  Sympathetic  Inflammation,  hut  Bate  of  Onset 
Unknown. 

Henry  C,  79.     Admitted  Dec.  23,  1877. 

Left.  Panophthalmitis  with  gaping  wound  below,  throuo-h 
which  the  iris  is  protruding.  Had  cataract  extraction  per- 
formed elsewhere,  about  a  year  ago.  The  result  was  bad  at  the 
time.     There  has  been  slight  pain  ever  since. 

Bight.  His  sight  began  gradually  to  fail  six  years  ago, 
doubtless  from  cataract.  Has  had  no  pain,  and  it  is  impossible 
to  say  when  inflammation  commenced.  He  was  examined  here 
before  the  removal  of  the  left  cataract,  and  there  was  then  no 
note  of  iritis,  but  only  of  cataract  in  both.  The  cornea  is  now 
steamy.      +  T.  2.     Pupil  excluded.     Bare  perception  of  light. 

Jan.  1,  1878.     Left  excised.     Discharged  Jan.  5. 
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No  further  information  could  be  obtained. 

Pathological  Examination. — The  globe  is  collapsed.  It  was 
opened  at  the  optic  nerve  entrance  during  the  excision.  Just 
inside  the  lower  corneal  margin  the  incision  of  the  cataract 
extraction  is  visible.  Equatorial  Section  : — The  sclerotic  appears 
to  be  of  greatly  increased  rigidity.  Its  apparent  thickness  is 
greatly  added  to  by  a  tough  closely  adherent  rather  gelatinous- 
looking  layer.  This  appearance  is  due  to  an  infiltration  of 
albuminous  substance  into  the  thin  connective  tissue  layer, 
which  normally  clothes  its  external  surface.  A  cavity  the  size 
of  a  pea,  with  thick  walls,  is  visible  at  the  lower  and  inner  part 
of  the  section.  In  this  is  contained  a  pale  reddish-brown  fluid, 
intermixed  with  some  soft  shreds  of  a  purulent  appearance. 
This  cavity  is  apparently  that  of  the  detached  retina.  The 
space  between  this  layer  and  the  sclerotic  is  entirely  filled  up  as 
to  its  peripheral  half  by  a  greyish  translucent  tough  substance, 
apparently  the  vastly  thickened  choroid,  and,  internally  to  this, 
by  a  reddish  semi-solid  substance,  probably  the  remains  of  blood, 
exuded  between  choroid  and  retina.  Scarcely  any  remains  of  a 
pigment  layer  can  be  traced  in  the  position  of  the  retinal  pig- 
ment epithelium.  A  vertical  antero-posterior  section  of  the 
anterior  half  of  the  globe  shows  the  iris  much  thickened.  In 
front  it  is  in  contact  with  the  cornea.  A  pinkish-red  layer  is 
seen  on  and  closely  adherent  to  its  posterior  surface,  the  two 
being  separated  by  a  slightly  irregular  black  pigment  line. 
Further  back  again,  is  a  whitish-yellow  purulent  mass,  evidently 
the  remains  of  the  shrunken  and  suppurated  vitreous. 

Case  XXIX. — Severe  Sympathetic  Inflammation  about  four  years 
after  an  Injury  of  the  other  Eye.  Excision  of  the  Exciting 
Eye.     Result  Unfavourable. 

Wm.  S.,  set.  61.     Admitted  Jan.  17,  1879. 

liighf  eye.  Injured  by  a  blow  with  a  candlestick  four  or  five 
years  ago.  It  has  been  blind  ever  since.  About  four  months 
ago  this  eye  was  struck  with  a  piece  of  coal.  The  centre  of  the 
cornea  has  since  given  way  from  ulceration;  the  lens  was  found 
lying  partly  out  of  the  aperture  some  days  ago,  and  removed. 
Left  eye.  The  si;^l)t  began  to  fail  about  six  months  ago  ;  it  was 
then  inflamed  and  painful.     liiyht.     Globe  somewhat  shrunken. 
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There  is  a  round  hole  in  centre  of  cornea,  as  if  a  piece  had  been 
pnnched  out.  Puroljmph  at  bottom,  of  a.  c.  No  perception  of 
li^ht.  —  T.n  ?  Left.  Much  conjunctival  and  ciliary  injection. 
Central  circumscribed  haze  of  cornea.  Pupil  excluded  and 
occluded  by  dense  layer  of  lymph.  V.  =  bare  perception  of  hand- 
reflex.  +  T.  1.  18.  Bight.  Excised.  22.  Left.  Pain  very 
slight.  Gutt.  Atrop.  ordered.  24.  Small  dark  coagulated 
ecchymosis  from  small  superficial  vessels  on  upper  corneal 
periphery. 

Feb.  1.  Much  pain.  Heurteloup.  13.  The  eye  is  getting 
steadily  worse.  There  is  a  yellowish-grey  deposit  of  purolymph 
at  the  lower  outer  part  of  the  a.  c.  (He  sleeps  on  his  left  side.) 
Still  considerable  pain.  Y.  —  hand-reflex  barely.  Is  having 
mercurials  now. 

March  31.  The  eye  has  been  very  painful  yesterday  and  to- 
day. The  purolymph  has  gradually  contracted  from  the  rest  of 
the  chamber  into  the  pupil,  where  there  is  a  large  dense  lump. 
There  are  still  small  fiocculi  of  deposit  on  the  posterior  surface 
of  the  cornea  down  and  out  and  below. 

Api'il  14.  Much  pain,  again  for  the  last  two  days ;  almost 
sleepless.  There  is  more  purolymph  in  upper  part  of  a.  c.  Much 
lacrimation. 

May  10.  Globe  very  tender.  Much  injection.  Much  pus  in 
a.  c.  and  cornea.    Barest  perception  of   light.     Discharged. 

Pathological  Examination. — The  globe  is  rather  soft.  —  T.  1. 
Its  measurements  are  : — Antero-posterior,  22 '5  mm. ;  lateral, 
24  mm.  ;  vertical,  25  mm.  The  cornea  is  quite  flat,  except  at  its 
centre,  where  there  is  an  aperture  forming  a  pit,  the  depth  of 
which  is  apparently  much  greater  than  the  corneal  thicknei^s, 
and  through  which  a  smallish  flattened  globular  body,  appa- 
rently the  lens  nucleus,  escaped  some  days  ago.  The  coi-nea 
bordering  on  this  hole  is  whitish,  semi- opaque,  and  vascular, 
but  its  more  peripheral  part  is  clearer.  Equatorial  Section : — 
The  sclerotic  is  seen  to  be  less  rigid  than  usual,  and  of  normal 
thickness.  The  retina,  soft  and  detached  from  its  posterior 
connections,  lies  on  and  defines  posteriorly  a  translucent  mass, 
which  clothes  the  posterior  lens  capsule  and  the  ciliary  pro- 
cesses. In  the  centre  of  the  anterior  part  of  this  mas^s  is  a  white 
cheesy  substance,  containing  some  particles  which  are  hard  and 
apparently  calcareous,  the  whole  being  apparently  the  remains 
VOL.  XL  X 
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of  an  abscess  in  the  vitreons.  This  extends  right  up  to  the 
depression  in  the  corneal  centre.  The  margins  of  this  depression 
are  much  pulled  in,  as  if  under  considerable  traction  from  within. 
The  rest  of  the  cornea  has  the  iris  closely  in  relation  with  its 
posterior  surface  as  far  as  the  perforation,  where  the  iris  comes 
into  relation  also  with  the  cheesy  mass.  Betweeu  the  choroid 
and  retina  is  a  thin  yellowish-bi'own  fluid.  The  ciliary  body  is 
tough  and  much  thickened,  as  if  by  infiltration  with  some  semi- 
trauslucent  substance.  The  same  change  affects  the  anterior 
part  of  the  choroid,  whereas  further  back  this  tunic  is  normal. 

Microscopically  the  changes  in  iris,  ciliary  body,  and  choroid 
consist  in  infiltration  of  their  tissue  with  inflammatory  cells 
collected  in  groups.  Similar  cells  are  exuded  on  their  internal 
surfaces.  These  cells  are  partially  organised  into  tough  con- 
nective tissue. 

Case  XXX. — Severe  Sympathetic  Oplithalmitis  several  montlis 
after  Cataract  Extraction  in  other  Eye.  Loss  and  Excision  of 
Sympathisiyig  Eye,  Exciting  Eye  remaining  Quiet,  with  Good 
Vision. 

James  W.,  set.  77.     Admitted  July  23,  1879. 

Right  eye.  Modified  Graefe  cataract  extraction  here  in 
July,  1878.  The  lens  was  hard  and  large,  but  came  away  well. 
Slight  bleeding  into  a.  c.  Severe  iritis  followed,  with  recur- 
rence of  bleeding  into  a.  c,  and  ultimately  hypopyon.  Left  eye 
has  been  inflamed  and  painful  for  last  two  months  ;  woi'se  during 
last  three  weeks.  liight.  Conjunctiva  clear  and  uninjected, 
and  eye  perfectly  quiet.     Good  pupil.     T.n.     V.  is  good;  with 

20 
correction  =  —  fairly,  and  J.  1  fluently.     Left.    Conjunctival 

and  ciliary  injection.  Superficial  haze  of  cornea ;  loss  of  epithe- 
lium over  lower  half.  Pupil  quite  excluded  and  occluded.  Iris 
slightly  bulging.  No  perception  of  light.  +  T.  2.  Left 
excised. 

Discharged  July  20. 

Pathological  Examination. — There  is  a  conjunctival  and 
ciliary  injcclion,  with  superficial  haze  over  the  lower  half  of 
the  cornea.  The  pupil  is  excluded  and  occluded.  The  tension 
is  increased  (T.  -(-  2).     Etpiatorial  Section: — The  sclerotic  is   of 
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normal  thickness.  The  vitreous  forms  a  slightly  tough  trans- 
parent mass,  adherent  to  the  posterior  surface  of  the  ciliary 
processes  and  lens.  The  retina  is  in  situ,  though  it  is  apparently 
not  at  all  adherent  to  the  choroid.  The  optic  disc  is  slightly 
depressed,  and  is  surrounded  with  an  area  of  retinal  haze.  The 
lens  is  in  situ  and  opaque.  The  iris  is  adherent  to  its  anterior 
capsule,  except  near  its  periphery,  where  it  is  bulged  forwards, 
as  if  by  a  pressure  of  fluid  from  behind.  The  iris  tissue  is 
inflamed,  but  not  materially  thickened.  It  contains  in  its 
interior  no  marked  groups  of  inflammatory  cells,  as  is  usually 
the  case  in  eyes  that  have  excited  sympathetic  disease.  Nor  is 
there  any  exudation  behind  its  uveal  pigment  layer,  or  on  the 
internal  surface  of  the  ciliary  body. 

Case  XXXI, — Corneal  Ulceration  leading  to  Perforation  and 
A)iterior  SynecJiia.  Recurrent  Attacks  of  Pain.  Sympathetic 
hiflammation  some  months  later.  Improvement  after  Excision 
of  Exciting  Eye. 

John  A.,  52.     Admitted  Jan.  4,  1879. 

A  tall  thin  man,  with  brown  hair  and  bluish-grey  irides. 
No  personal  history  of  syphilis,  rheumatism,  or  gout.  He  served 
in  the  army  in  India  from  1862  till  1873.  Health  has  been  bad. 
In  July  last  the  left  eye  was  inflamed  and  painful,  seemingly  a 
corneal  abscess.  This  continued  for  three  or  four  weeks,  and 
since  then  he  has  had  pain  on  and  off.  About  the  end  of  Novem- 
ber the  right  eye  became  red  and  painful ;  there  was  lacrymation 
and  photophobia.  The  sight  has  been  getting  gradually  worse 
ever  since. 

Left  eye.  Globe  somewhat  shrunken  and  injected.  Large 
vascular  leucoma,  with  extensive  anterior  synechia ;  anterior 
chamber  shallow.  V.  =  barest  perception  of  light.  —  T.  1. 
Right  eye.  Injection  of  conjunctiva  and  of  ciliary  region. 
Keratitis  punctata.  The  pupil  dilates  fairly  well  under  atro- 
pine ;  one  posterior  synechia  up  and  in,  and  much  uvea  in  small 
dots  on  anterior  lens  capsule.  Fundus  seems  normal.  V.  = 
Jaeger  19  with  difficulty,  and  counts  fingers  at  about  3  feet. 
T.n.  He  complains  of  much  pain  in  right  temple.  Ordered 
atropine  drops,  iodide  of  potassium  mixture,  and  blister  behind 
right    ear.     To     wear    dark   bandage.      8.     Improved.       Right. 

X   2 
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Pupil  dilating  well  and  less  injection.      15.    Bight.    V.  is  worse. 
The    keratitis    punctata    lias    increased.     Left.     Excised.     23. 

20 
Right.  V.  improved,  now  =  -^;  counts  fingers  at  12  feet.     Dis- 
charged. 

No  further  notes  could  be  obtained. 

Pathological  Examination. — The  eye  is  soft  (T.  —  1),  and 
slightly  shrunken,  its  measurements  being — Antero-posterior 
diameter,  225  mm.  ;  lateral,  24o  mm.  ;  vertical,  23  mm.  The 
cornea  is  rather  small.  It  is  occupied  by  large,  white,  not  very 
dense  leucoma,  except  below  and  internally  where  there  is  a 
clear  patch  with  visible  ii'is,  and  above  and  outwards  where  is  a 
similar  though  smaller  and  less  clear  area.  Equatorial  Section: 
— The  sclerotic  seems  about  normal.  The  vitreous  is  shrunken 
to  a  small,  yellowish,  translucent  globe  on  the  ciliary  processes 
and  lens  area,  and  from  it  to  the  optic  disc  there  extends  a 
narrow  peduncular  poi'tion.  Between  these  vitreous  remains  and 
the  choroid  is  a  thin,  yellowish,  clear  fluid.  The  lens  is  in  situ. 
It  has  a  hard  nucleus  and  much  peripheral  soft  matter.  The 
iris  is  universally  adherent  to  the  cornea.  There  is  an  exuda- 
tion of  lymph  behind  it  and  on  the  anterior  portion  of  the 
ciliary  circle,  especially  below  where  it  extends,  gradually 
thinning  in  its  course,  backwards  to  the  ora  serrata.  This 
lymph  is  of  a  dirty  white  colour  with  a  sUght  greenish  tinge. 
It  is  dense  and,  apparently,  not  purulent  in  character.  The 
optic  disc  is  hazy  and  similar  haze  is  seen  at  the  yellow  spot. 
Its  blood-vessels  are  small. 

Microscopically  the  iris  is  much  thickened,  adherejit  to  the 
cornea  at  its  centre  but  free  at  its  periphery.  Characteristic 
groups  of  inflammatory  cells  are  seen  in  it,  the  ciliary  body  and 
the  choroid.  Inflammatory  exudation,  partly  organised  into 
tough  connective  tissue,  clothes  the  posterior  iris  surface  and 
the  internal  aspect  of  the  ciliary  body. 

Case  XXXII. — Severe  Sympathetic  Inflammation  occurring  throe 
weeks  after  an  injwy  to  the  other  Eye.  Excision  of  the  Excit- 
ing Eye,     Result  Unfavourable. 

Elizabeth  D.,  35,  admitted  March  10,  1879. 
A  dark-haired  Irishwoman  of  nervous  toniperanicnt.    Gi'iai al 
hislorv  unimportant. 
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Riijht  eye  lost  from  a  blow  (tist  or  boot)  about  five  years  ago. 
For  three  weeks  the  sight  of  tbe  left  i-emained  quite  good, 
but  then  it  was  seized  with  severe  pain  accompanied  by 
dimness  of  sight  and  coruscations.  About  five  weeks  later  the 
right  was  excised.  She  has  occasionally  had  severe  pain  across 
the  forehead  and  in  the  left  temple :  it  never  lasts  long.  Left. 
Ciliary  atrophy  with  marked  engorgement  of  the  ciliaiy  vessels. 
There  is  a  small  ciliary  staphyloma  down  and  in.  Cornea 
slightly  nebulous.  Anterior  chamber  shallow ;  peripheral 
adhesion  of  iris  to  cornea  up  and  out.  Pupil  excluded  and 
occluded.  V.  =  bare  perception  of  light.  She  has  occasional 
flashes  of  light,   "  scarlet  and  blue   and  all  colours."      +  T.  2. 

11.  Incision  upwards  :  a  small  piece  of  iris  removed  piecemeal. 

12.  Atropine  drops.  1-5.  About  one-sixth  blood  in  anterior 
chamber.  Ordered  hot  belladonna  fomentation.  20.  Blood 
almost  gone.  V  =  bare  perception  of  light.  Small  coloboma 
above.     T.n.     Discharged. 

Case  XXXIII. — Slirun'ken  Glohe  from  old  injury  excised  for 
Sympathetic  Irritation.  Iritis  followed  some  time  afterwards, 
probably  sympathetic  in  nature.  Iridectomy  several  years 
later  with  extraction  of  Cataractous  Lens.  Result  fairly 
good. 

George  B.,  set.  58,  admitted  May  6,  1878. 

The  left  eye  was  excised  here  about  13  years  ago.     Notes  as 

follows  :  "  Sept.  15,  1864.  Left  shrunken  bulb  after  injury  with 

stick  30  years  ago.     For  last  18  months  it  has  been  painful  on 

and  o2.     Bight  feels  very  weak,  but  there  is  not  the  slightest 

redness.     Left   excised.     Globe   contained   bone    with    pus    on 

surface  (?).     19.  Discharged."     He  says  the  left  was  cut  by  a 

piece  of  broken  stick.     He  saw  for  a  week  or  two,  but  then  the 

sight  went  away  from  this  eye  entirely.     After  the  excision  of 

the  left  he  could  sec  to  do  his  work  (as  tailor)  for  some  months, 

and  he  even  did  a  little  for  .some  years,  "  but  not  like  what  I 

used  to  do."    He  had  to  take  frequent  rests.     There  is  now  a  small 

nebula  near  the  inner  periphery  of  the  cornea.     No  history  of 

ulceration.     The  pupil  is  small,  irregular,  and  acts  imperfectly 

3 
to   light.       Iris   atrophic.     T.n.     Y.   =    — — ,  not  improved  by 
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spherical  glasses  :  spells  words  of  Jaeger  19  at  4  inches.  His 
sight  varies  from  time  to  time  he  says,  occasionally  becoming 
very  dim.  Ordered  atropine  drops  once  daily.  8.  No  effect 
from  atropine.     Discharged  May  14. 

Ee-admitted  in  April,  1884,  when  iridectomy  was  done  as  a 
preliminary  to  extraction  of  the  then  cataractous  lens. 

Examined  May  24.  Eye  quiet.  Good  coloboma  upwards. 
Lens  cataractous.     T.n.    V.  =  hand-reflex  barely. 

Re-admitted  June  20,  1^84.  Conjunctiva  slightly  injected  ; 
anterior  chamber  rather  shallow.  Papil  small,  updrawn ; 
coloboma  upwards.  Lens  fully  opaque ;  iris  is  rather  bulged 
by  lens,  and  is  cribriform  at  lower  part.  T.n.  V.  =  shadows. 
Projection  good.  23.  Extraction  upwards  through  coloboma. 
Lens  came  away  with  difficulty  and  much  soft  matter  was  left 
behind.  July  1.  Pupil  updrawn  but  clear.  11.  V.  c  +18  D. 
cannot  decipher  Jaeger  20. 

Re-admitted  Oct.  8.  Cornea  slightly  hazy  at  lower  part. 
Pupil  drawn  up.  T.n.  Y.  c  +18  D.  =  Jaeger  16.  10.  Incision 
down  and  in  with  bent  broad  needle.  Unsuccessful  attempt  to 
withdraw  ii-is  with  forceps.  Tyrrell's  hook  then  introduced, 
and  iridectomy  doAvn  and  in  effected.  Slight  bleeding  into 
anterior  chamber.  13.  Slight  general  injection.  Good  artificial 
])upil,  but  covered  by  thick  membrane.  V.  c  +18  D.  =  Jaeger 
16.     Discharged. 

Examined  April  21,  1886.  Eye  looks  quiet  and  never  troubles 
him  now.  T.n.  Pupil  large,  overspread  by  membrane  except 
below  :  through  this  gap  the  disc  can  be  seen  dimly  and  looks 
normal.  No  change  seen  in  fundus.  There  are  numerous 
opaque  lines  in  the  anterior  part  of  the  vitreous  below  the 
membrane.     V.  u  +18  D.  =  Jaeger  16. 

Examined  Dec.  29,  1886.  No  family  history  of  rheumatism. 
He  never  suffered  from  joint-pains  previously  to  the  sympa- 
thetic inflammation,  but  during  the  past  year  has  had  "  rheu- 
matic "  pains  in  his  feet  and  legs.      His  eye  is  in  statu  quo. 

It  is  probable  that  a  more  thorough  examination  would  have 
detected  some  evidence  of  sympathetic  inflammation  before  the 
t'xci.sion  of  the  exciting  eye. 
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Case  XXXIV. — Prolapse  of  Iris  following  Corneal  Section  for 
Abscess.  Sympathetic  Irritation  about  six  weeJcs  later,  and 
Exciting  Eije  then  Excised.  Iritis  first  observed  in  Sym- 
piathising  Eye  four  weeks  after  the  Excision.  Inflammation 
very  severe,  luith  great  pain.  Sclerotomy  done  for  relief  of 
Secondary  Glaucoma.     Ultimate  Loss  of  Globe. 

Edward  R.,  fet.  51.     Admitted  August  5,  1879. 

About  two  months  ago  the  left  eye  became  inflamed  and 

painful.     No  history  of  injury.     He  was  in  hospital  last  winter 

with  rheumatic  fever.    "  His  general  health  is  rather  feeble  :  has 

had  loss  of  voice  for  many  years. 

20 
Left.     Large  onyx  down  and  out.      Right.     Y.  k?.     No  Hm. 

Left.  Corneal  section  through  onyx.  Ordered  hot  fomenta- 
tions and  eserine  drops.  10.  Left.  No  a.  c.  Pain  at  times. 
27.  Left.  Large  prolapse  of  iris  down  and  out.  T.n.  Consider- 
able injection  :  no  pain.  V.  =:  bare  perception  of  light.  Dis- 
charged. 

Re-admitted  September  25,  1879.  For  the  last  eight  or  nine 
days  the  right  eye  has  been  watery  and  dim-sighted  ;  occasional 
aching  pain  in  left. 

Present   condition.      Bight    eye,     photophobia,    lacrymation, 

considerable  injection.     Cornea  clear ;   good  anterior  chamber. 

Pupil   rather   widely   dilated  and    sluggish  (?  partially  under 

20       ^ 
atropine).    V.  =  h?,-    No  Hm.    T.n.    Left  eye.    Much  injection. 

Large  prolapse  of  iris  at  old  wound,  rest  of  cornea  slightly  hazy. 
V.  =  Hand-reflex.  —  T.  26.  Left  excised.  27.  Right  pupil 
active.  Complains  of  gumming  of  eyelids.  To  use  astringent 
lotion.  Oct.  2.  Pupil  active  but  oscillatory.  Ciliary  injection. 
Sight  dim.  Ordered  atropine  drops.  8.  T.  -f  ?  24.  Much 
pain  all  last  night.  Iritis.  Nov.  11.  Posterior  synechise 
forming  (the  atropine  drops  discontinued  lately  by  surgeon's 
desii'e).  Severe  headache  and  morning  sickness,  with  vomiting 
before  breakfast.  Nov.  21.  Occasional  attacks  of  severe  pain, 
and  morning  sickness.  Much  conjunctival  injection  and  gum- 
ming of  eyelids.  Dec.  16.  For  the  last  six  weeks  he  has 
suffered  much  from  severe  headaches,  chiefly  in  the  right  fore- 
head,   only   relieved    by   subcutaneous    injection   of    morphia. 
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23.  Blisters  and  leeching  have  been  tried  without  relief.  Still 
much  lacrjmation  and  conjunctival  injection.  T.  +  ?  Posterior 
synechise.  Y.  =  fingers  at  9".  Jan.  9,  1880.  V.  =  fingers 
at  2  feet.  17  +  T.  1  ?  Has  been  feeling  easier  "lately.  Feb.  6. 
Has  had  no  pain  for  five  weeks ;  considerable  bulging  of  iris  ; 
+  T.  16.  Severe  pain  in  temple.  Redness  and  bulging  of 
iris  increasing.  +  T.  1.  March  4.  Eye  injected  but  not  painful. 
+  T.  1.  Pupil  semi-dilated.  Complete  exclusion  of  pupil  with 
bulo'ino'  of  whole  iris  ;  anterior  chamber  deep  in  centre.  V.  = 
letters  of  Jaeger  20.  5.  Sclerotomy  upwards,  but  not  far 
backwards.  Slight  bleeding  into  anterior  chamber.  6.  Iris 
flatter.  T.n.  Eye  feels  more  comfortable.  15.  T.  +  ?  18. 
Eye  quiet.  T.  +  ?  Good  anterior  chamber  with  a  little  blood 
in  it.  Iris  fairly  flat,  slight  bulging  to  inner  side.  Counts 
fingers  slowly  at  5". 

Discharged. 

Examined  April  7,  1886,  The  globe  is  now  much  shrunken 
and  squared  and  has  long  been  absolutely  sightless. 

Pathological  Examination. — Globe  nornial  in  size  and  shape. 
The  cornea  exhibits  near  its  lower  and  outer  margin  a  brownish 
slightly  prominent  area  corresponding  to  an  interior  synechia, 
as  if  the  cornea  had  been  necrosed  and  the  exposed  iris  covered 
with  but  a  very  thin  layer  of  organised  and  translucent  lymph. 
Elsewhere  the  cornea  is  transparent,  though  it  looks  thin  and 
somewhat  irregular,  with  the  iris  appai'ently  in  contact  with  it 
throughout.  On  equatorial  section  the  vitreous  is  clear  and  rather 
less  consistent  than  usual.  It  separates  en  masse,  though  not  very 
readily,  from  its  posterior  attachments  to  the  optic  disc  and 
retina.  The  optic  disc  is  somewhat  indistinct  at  its  margins ; 
its  blood-vessels  are  rather  reduced  in  size,  there  is  a  hazy  area 
between  it  and  the  y.  s.  which  is  indicated  as  a  small  brown  spot. 
The  lens  is  in  situ  ;  it  is  clear  except  an  opaque  area  due  to  a  thin 
layer  of  exudation  on  its  anterior  surface.  Tlie  ciliary  processes 
are  not  far  from  normal.  Their  apices  are  markedly  grey.  An 
irregular  greyish  band  marks  the  posterior  ciliary  border.  The 
intermediate  part  is  brown  (not  black)  and  is  slightly  mottled 
with  lighter  brown  dots  and  streaks.  A  vertical  section  of  the 
anterior  half  of  the  globe  shows  the  lens  to  bo  adherent  to  the 
iris  and  this  to  the  cornea. 

Microscopical  Examlnatlnn. — Meritlional  sections  through  the 
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inner  ciliary  region  show  the  muscular  fibres  to  be  well 
developed.  There  is  no  enlargement  of  the  larger  arterial 
circle.  The  iris  is  much  thickened  by  inflammatory  cells  which 
lie  in  its  substance  as  well  as  behind  and  among  the  pigment  of 
its  scattered  and  atrophied  uveal  layer.  Few  blood-vessels  are 
visible  in  the  iris,  but  most  of  these  have  their  endothelium 
considerably  proliferated.  The  choroid  shows  numerous  inflam- 
matory cells  disposed  in  groups  which  occupy  its  central  strata, 
its  blood-vessels  are  either  distended  by  blood  corpuscles  or 
their  lumen  is  partially  or  entirely  blocked  by  a  proliferation 
of  the  cells  of  the  endothelium :  their  walls  are  thin.  The 
0.  D.  is  swollen.  There  is  a  slight  increase  of  the  nuclei  around 
the  blood-vessels  at  its  centre.  There  may  be  slight  inflamma- 
tion of  the  optic  nerve  trunk. 

Case  XXXY. — Excision   of  Globe  ten   iveelcs   after  Perforating 
Wound.      Subsequent  severe  Sympathetic  Inflammation. 

Thomas  M.,  set.  9.     Admitted  Aug.  11,  1879. 

Left  eye  injured  in  Nov.,  1875,  by  falling  on  a  piece  of  broken 
glass.  The  eyeball  was  removed  elsewhere  ten  weeks  later. 
The  right  was  not  affected  before  excision,  but  shortly  after- 
wards this  eye  became  inflamed. 

The  right  eye  has  been  painful  since  getting  a  blow  upon  it 
a  day  or  two  ago.  Ciliary  injection.  Transverse  opaque  film 
across  cornea,  calcareous.  Pupil  excluded  and  occluded  by 
dense  layer  of  lymph.  Sees  hand-reflex.  T.n.  To  have  Gutt. 
Atrop.     18.  Eye  quiet  now.     Discharged. 

This  patient  could  not  be  traced  again. 

Case  XXXYl. — Perforating  Injury  of  Globe  follozved  by  severe 
Iritis.  Excision  eight  weeks  later.  Sympathetic  Inflammation, 
probably  mild  at  date  of  Excision,  but  becoming  severe  three 
months  later.     Iridectomy.    Result  unfavourable. 

John  H.,  65,  admitted  May  22,  1879. 

Bdght  eye  injured  about  eight  weeks  ago  by  the  recoil  of  a 
branch  of  a  thorn  bush.  The  left  has  felt  dim  occasionally  for 
some  days  with  the  appearance  of  a  black  speck  moving  before 
it.  No  pain  nor  photophobia.  Right.  Conjunctival  and 
ciliary  injection.    Pupil  excluded  and  occluded.    -f-T.  1  or  more. 
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No  perception  of  lio-lifc.     Left.     Ciliarj  injection.      Pupil  small, 

rather   sluggisli.      Slight   haze   of   middle    of    lens    anteriorly, 

20 
(?)  lymph  on  capsule.     22.  Bight  excised.     26.  Left.    Y  ■=   -^ 

20 
barely ;    not    improved    by    sphericals.      30.     V.  ^  — .      Dis- 
charged. 

Re-admitted  Aug.  28,  1879.  He  does  not  consider  that  the 
left  eye  was  really  affected  while  in  hospital  last,  but  a  few  days 
ago  he  "  caught  cold  "  in  it.  He  had  swelling  of  the  glands  in 
the  left  side  of  the  neck,  followed  by  pain  in  the  eye  and 
dimness  of  sight.  He  saw  bright  flashes  of  light,  coloured  blue 
and  red.  There  is  now  keratitis  punctata.  -f  T.  2.  Counts 
figures  at  12  inches.  Ordered  atropine,  grey  powder,  and  iodide 
of  potassium.  Sept.  4.  Iridectomy  upwards.  5.  T.  still  full. 
No  pain.  12.  T.n.  Posterior  synechias.  Opacities  in  lens. 
Reads  Jaeger  16,  and  not  improved  by  a  glass.  25.  Consider- 
able injection,  chiefly  ciliary.  Oct.  2.  Sight  more  dull  this 
morning.  +T.  1.  Ordered  eserine.  23.  Sight  improving. 
-|-T.  1  (?).  Lens  conjunctival  I'edness.  Reads  small  words 
of  Jaeger  19.      Discharged  Oct.  23. 

Re-admitted  March  1,  1880.  He  has  had  a  good  deal  of 
pain  in  left  eye  since  discharge.  Considerable  injection, 
especially  ciliary.  Bulging  of  old  iridectomy  wound.  +T.  1  or 
more.  Has  barely  perception  of  light.  Ordered  belladonna 
fomentation.  April  5.  Eye  much  quieter.  T.n.  Cornea  flat- 
tened. Shallow  anterior  chamber.  Coloboma  of  former  iridec- 
tomy filled  with  lymph.  Cicatrix  flatter,  and  iris  more  clearly 
visible.     Discharged. 

Examined  May  4,  1886.  Soon  after  leaving  the  hospital  in 
1880  the  eye  became  inflamed  and  sight  gradually  left  it.  It  is 
now  shrunken  and  absolutely  blind. 

Pathological  Examination. — The  globe  is  of  normal  size.  Its 
measurements  arc — antero-posterior,  25  mm. ;  lateral,  24  mm.  ; 
vertical,  245  mm.  The  iris  is  dull  and  slate-coloured.  It  is 
close  to  the  cornea,  and  apparently  thickened  at  its  lower  and 
outer  part,  but  elsewhere  the  anterior  chamber  exists.  The 
jmpil  is  extremely  small  and  occluded.  Equalorial  Section. 
— Tlie  sclerotic  is  of  about  normal  thickness.  The  vitreous 
is    turbid    with    greyish    films    :nul     moro     dense    flocculent 
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opacities.  It  is  slirunken  towards  the  ciliary  body  and 
posterior  lens  capsule,  and  separated  bj  thin  fluid  from  the 
retina  behind.  The  optic  disc  is  much  swollen  and  opaque,  the 
opacities  extending  into  the  surrounding  retina.  The  blood- 
vessels from  it  arc  very  small.    Tlie  lens  is  in  situ  and  opaque. 

Case  XXXVII. — One  Eye  lost  from  Inflammation  fulloiving  Gun- 
shot Injury.  Sympathetic  Inflammation  of  severe  type  setting 
in  twenty  years  later,  leading  to  great  Impairm,ent  of  Vision. 

Edwin  S.,  45,  admitted  Sept.  9,  1879. 

The  right  eye  was  injured  by  a  gun-shot  wound  more  than  20 

years  ago.    The  eye  was  inflamed  and  very  painful  for  about  six 

weeks  afterwards,  and  at  the  end  of  this  time  the  sight  of  it 

was  quite  gone.     The  eyeball  is  now  shrunken,  but  not  painful. 

Eighteen  months  ago   the   left  eye   began  to  be  troubled  with 

muscfe,  but  there  was  no  pain  or  redness  until  six  months  ago. 

Since  this  latter  date  his  vision  has  become  very  bad.     Cornea 

clear;    anterior  chamber    of    good    depth;    pupil    occluded    by 

layer  of  organised  lymph ;  iris   seems  eveiy  where  glued  down 

completely  to  lens-capsule,  and  large   vessels  visible  upon  it, 

20 
particularly  above.      T.  slightly  diminished.     V.  =  ;   reads 

Jaeger  19  partly,  c  -f  20"  lens  Jaeger  16.  The  right  eye  was 
excised  on  admission,  and  atropine  drops   ordered  to  the  left. 

Sept.  18.     The  pupil  has  dilated  very  slightly.     V.  =  —  and 

Jaeger  16.     Ordered  dark  glasses.     Discharged. 
No  further  notes  could  be  obtained. 

Case  XXXVIII. — Penetrating  Wound  of  Eyeball  followed  hy 
severe  Sympathetic  Inflammation  six  years  later.  Excision  of 
Exciting  Eye.     Result  unfavourable. 

Louisa  C,  2.3,  admitted  Sept.  21,  1879. 

Left  eye  injured  by  a  perforating  wound  with  the  steel  rib  of 
an  umbrella  eight  years  ago.  The  right  eye  was  fir.st  inflamed 
about  two  years  ago.  She  has  had  several  attacks  since  then, 
the  last  being  about  nine  months  ago.  During  the  attack  the 
sight  is  dim,  and  everything  "  dances  before  the  eye ; "  occa- 
sionally there  is  severe  headache  in  the  vertex.     Left.    Conjunc- 


294  GUNN   0^■    SYMPATHETIC   IXFLAMMATIOX 

tival  injection.  Cornea  clear.  —  T.  2.  Bad  perception  of 
light.  Right.  Small  dense  lencoma  in  cornea  outwards. 
I^umerou.s  posterior  synechiee.  T.n.  Reads  Jaeger  12  at  5  inches. 
29.  Left  excised.  Oct.  1.  Beads  letters  of  Jaeger  6  at  3  inches. 
Occlusion  and  exclusion  of  pupil.  Anterior  chamber  shallow. 
—  T  (?).  Fundus  reflex  only.  No  superficial  redness  or  pain. 
Discharged. 

Examined  Jan.  26,  1880.     Vision  same  as  on  discharge. 

Examined  May  17,  1884.  Since  leaving  the  hospital  she  has 
had  occasional  pain  and  burning  sensation  in  the  eye.  Four  or 
five  weeks  ago  a  hgemorrhage  occurred  into  the  eye,  and  there 
are  still  remains  of  the  blood-clot  in  the  anterior  chamber. 
Pupil  excluded.  Lens  cataractous.  —  T.  1.  V.  =  bare  hand- 
reflex. 

Patliological  E.v  ami  nation. — The  eye  is  soft  (T.  —2),  though 
but  little  below  the  normal  size,  since  all  diameters  =  about 
23'5  mm.  The  iris  is  dull  and  mottled  irregularly  with  greyish- 
brown,  this  being  due  to  an  inflammatory  change.  The  pupil  is 
occluded  with  irregular  margin.  The  anterior  chamber  exists. 
Equatorial  section  shows  the  retina  in  situ  and  the  vitreous 
separated  from  it  at  the  posterior  pole  by  a  little  thin  fluid,  but 
otherwise  clear  and  pretty  normal.  The  optic  disc  is  swollen, 
the  choroid  is  mottled  with  darker  red-brown  and  grey  areas 
which  are  apparently  due  to  choroiditis.  The  lens  is  in  situ.  It 
is  semi-opaque,  and  of  a  yellowish- white  colour. 

Case  XXXIX. — Lost  Globe  from  Ptirulent  Ophthalmia,  and  sub- 
sequent Lijury  hy  Blow.  '  Severe  Sympathetic  Inflammation 
some  months  after  the  Lijury.  Excision  of  Exciting  Eye. 
Result  unfavourahle. 

Thomas  C,  set.  11.     Admitted  January  27,  1879. 

Right  eye  lost  from  "  purulent  ophthalmia  "  some  years  ago. 
Six  months  ago  it  was  injured  by  his  running  against  a  play- 
mate. 

Left  eye.  For  the  last  fortnight  this  eye  has  been  atFected. 
It  then  became  red  ;  has  ached  occasionally,  and  has  had  lacry- 
mation  and  photophobia. 

Right.  Globe  injected.  The  cornea  is  shrunken,  with  super- 
ficial Icucoma  and  vascularity.     No  percejition  of  ligbt. 
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Left.  Ciliary  injection  ;  pupil  fairly  well  dilated  under  atro- 
pine. The  iris  seems  to  be  on  two  different  levels,  the  pei-iphery 
being  very  near  the  cornea,  while  the  central  part  is  deep,  and 
bound  down  to  a  large  extent  to  the  lens  capsule.  Small  spots 
of  uvea  left  on  anterior  capsule  where  adhesions  have  given 
way.  T.n.  No  details  of  fundus  visible.  V.  =  counting 
fingers  at  2  feet. 

Eight  excised.     Atropine  and  black  bandage  to  left. 

Feb.  10.  Ordered  mercurial  inunction.  12.  V.  =  hand- 
reflex  only.  Less  ciliary  injection.  March  13.  Counts  fingers 
at  8  inches.  April  20.  Much  in  statu  quo.  Counts  fingers  at 
14  inches.  May  2.  Pupil  excluded  and  occluded.  Iris  vascular. 
A.  c.  shallow.  — T.  1.  Counts  fingers  at  20  inches.  Dis- 
charged. 

This  patient  could  not  be  traced  again,  so  that  his  subsequent 
history  is  unknown. 

Pathological  Examination. — Measurements  of  globe  are : 
antero-posterior,  2.3"5  mm. ;  lateral,  23'5  mm. ;  vertical,  22"5  mm. 
Its  tension  is  normal.  The  cornea  is  very  small,  and  mode- 
rately densely  leucomatous  all  over.  It  is  rather  flattened,  and 
presents  numerous  superficial  blood-vessels.  On  equatorial 
section  a  thin  yellow  fluid  escapes.  The  retina,  is  soft,  and 
detached  from  the  choroid  into  an  umbrella  shape.  Its 
cavity,  small  but  not  tightly  contracted,  contains  the  scanty 
rather  tough  remains  of  the  vitreous.  The  choroid  is  pale 
brownish-yellow  in  colom\  The  yellow  spot  is  in  the  centre  of 
a  darker  area.  The  choroid  at  the  periphery  is  also  rather 
darker,  and  is  studded  with  small  fine  white,  or  nearly  colour- 
less dot-like  deposits  (apparently  colloid  nodules  in  an  early 
stage).  The  iris  is  thick  and  closely  adherent  to  the  cornea, 
except  just  at  a  small  central  area.  Its  pigment  layer  is  irreo-n- 
larly  thickened.  The  connective  tissue  layer  which  lines  the 
ciliary  muscle  internally  is  also  inflamed  and  thickened,  but  the 
muscular  fibres  themselves  are  pretty  healthy. 
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Case  XL. — Repeated  Needle  Operations  for  Opaque  Membrane 
after  Cataract  Extraction.  Sympatlietic  Ophthalmitis  about 
six  months  after  the  last  needling.  Iridectomy,  and  subse- 
quently Excision  of  Sympathising  Eye.  Metention  of  excellent 
Vision  by  Exciting  Eye. 

Ann  H.,  set.  54.     Admitted  March  20,  1879. 

Left  eje.  Cataract  extraction  here  last  August  by  Mr. 
Streatfeild's  method.  The  tension  of  both  had  previously  been 
noted  as  rather  full,  and  the  operation  had  to  be  postponed  for 
a  day  or  two  on  account  of  spontaneous  conjunctival  ecchymosis. 
The  lens  came  away  "well,  and  the  eye  remained  quiet.  In 
November  there  was  opaque  membrane  in  the  pupil,  which  was 
needled  on  the  4th.  That  night  there  was  pain.  On  the  9th 
the  outer  half  of  the  pupil  was  still  covered,  and  needling  was 
done  again.  On  the  13th  there  was  shght  injeciion  and  a  little 
tenderness  to  touch ;  pupil  still  partially  covered,  Jan.  29, 
1879.  Lpft  eye.   Opaque  membrane  in  pupil.  Bight  eye.  Cataract 

4 
immature,  Y.  = Peculiar  glistening  appearance  of  eye- 
ball, but  it  does  not  water  much.  Slight  ciliary  injection.  30. 
Left.  Needled  (1  needle).  Ordered  ice  and  atropine.  Feb.  3. 
Left.  Much  injected.  Slight  pain.  +  T.  1  ?  Empl.  Lyttae. 
on  left  mastoid.  5.  Eye  stronger ;  complains  of  muscse.  21. 
Left  too  weak  still  for  testing.  Bight  strooger  than  before. 
Discharged.  Present  condition  :  Left  eye  looks  quiet.  No  in- 
jection remarked.  Bight  eye.  Conjunctiva  injected  and  slightly 
cedematous.  Keratitis  punctata.  Numerous  dots  all  over  pos- 
terior surface  of  lower  half  of  cornea.  Anterior  chamber  deep, 
-h  T.  1.  V.  much  worse  than  when  last  tested.  Ordered  atro- 
pine drops  and  black  bandage.  31.  Bight  eye.  Last  evening 
she  had  heavy  pain  above  outer  part  of  this  eyeball,  relieved  by 
a  gush  of  tears.  Still  much  ciliary  injection.  +  T.  2.  April 
3.  Severe  throbbing  pain  for  last  two  days  or  so  in  both 
temples,  generally  alternating.  This  pain  makes  her  feel  sick. 
R.  E.  +  T.  2;  L.  E.  -H  T.  1.  G.  R.  E.  +  T.  2.  Vision  slightly 
improved.  L.  E.  T.n.  Feels  stronger.  14.  R.  E.  -f  T.  1  ? 
Coniea  brighter,  and  eye  generally  quieter.  Discharged  April 
14. 

Re-admitted  April  24,  1879.     Left  eye  quiet.    Pupil  slightly 
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drawn  up.  Adhesion  of  iris  to  scar.  RujJd.  Conjunctiva 
slightly  chemosed.  Cornea  hazy.  Posterior  synechia?.  V.  =: 
hand-reflex.  +  T.  2.  Iridectomy  upwards  to-day.  26.  Blood 
in  a.  c.  since  operation  ;  a.  c.  reformed,  but  very  shallow.  30. 
Pain  varies  from  day  to  day  ;  less  injection.  May  2.  Occasional 
throbbing  in  outer  part  of  eyeball;  much  lacrymation.  T.n. 
Capsule  of  lens  covered  by  lymph.  12.  Glands  of  right  side  of 
face  and  neck  swollen.  Much  pain  in  this  cheek.  Less  lacry- 
mation. 17.  Yellow  purolymph  in  pupil  for  last  few  days.  Still 
much  photophobia.  26.  Small  irregular  opacity  at  posterior 
part  of  cornea  near  centre.  June  11.  Bight  eye  quieter.  Dis- 
charged. Re-admitted  July  10,  1879.  About  a  week  ago  the 
right  eye  became  inflamed  and  very  painful.  There  is  now 
much  swelling  of  lids  and  oedema  of  conjunctiva.  -Bulging  of 
ciliary  region  above.  Central  onyx  of  cornea.  +  T.  1.  V.  = 
hand-reflex.  Corneal  section  made  through  onyx.  Ordered 
poppy-  fomentation.  13.  Cornea  clearing.  24.  She  has  had 
several  severe  attacks  of  pain  lately,  and  wishes  to  have  the  right 

20 
eye  removed.     R.E.  excised.     31.  L.  c  +  3".    V.  =   —  partly, 

c  +2",  reads  Jaeger  1  at  6".  Eye  still  weak.  Discharged. 
August,  1886.  She  writes  to  say  that  the  eye  continued  well 
until  last  N'ovember,  when  it  became  red.  This  redness  con- 
tinued more  or  less  till  March  (1886),  when  pain  and  dimness 
came  on,  and  she  then  attended  Moorfields  as  an  out-patient 
once.  With  rest  and  treatment  the  attack  soon  passed  ofi^,  but 
the  sight  is  not  quite  so  good  as  before.  Dec,  1886.  Writes 
that  she  believes  her  sight  is  not  worse  than  it  was  in  August. 

Pathological  Examination. — The  globe  is  hard  (T..+  1),  and 
not  much  below  the  normal  size,  all  diameters  measuring  about 
24  mm.  The  cornea  is  opaque :  a  transverse  scar  (about  half 
its  breadth)  extends  across  its  centre ;  just  above  its  upper 
margin  the  ciliary  region  is  pale  and  slightly  prominent  as  if 
from  some  degree  of  staphylomatous  bulging.  An  equatorial 
section  shows  the  vitreous  to  be  clear,  but  rather  firm,  and 
apparently  rather  more  stringy  in  its  texture  than  usual. 
The  retina  and  choroid  are  in  situ.  The  optic  disc  is  rather 
swollen ;  its  blood-vessels  are  small  and  appear  streaked 
with  white  along  their  sides.  The  yellow  spot  is  a  dark  point 
surrounded  by  a  rather  less  dark  area,  outside  this  the  fundus  is 
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lighter  coloured,  to  becorae  again  of  a  darker  brown  as  we  near 
the  ora  serrata.  There  is  a  haze  on  the  ciliary  processes,  which 
is  more  marked  towards  their  posterior  border.  The  lens  is 
quite  opaque  and  rather  spermaceti-like  in  appearance ;  it  is 
softish  and  comes  away  readily.  The  upper  iris  limb  is  w^anting ; 
the  lower  adheres  to  the  cornea  both  at  its  centre  and  at  its 
periphery.  Microscopical  sections  show  extreme  inflammation 
of  the  episcleral  tissue.  The  iris  is  much  thickened  by  inflam- 
matory cells,  and  has  an  exudation  layer  behind  its  uveal 
pigment.  There  is  a  conical  plug  of  inflammatory  cells  in  the 
centre  of  the  optic  papilla,  with  great  multiplication  of  cells  in 
the  sheaths,  and  apparently  also  iu  the  walls  themselves  of  the 
blood-vessels  of  the  papilla. 

Case  XLI. — Sijmpatlietic  Inflammation  occurring  seven  weeJcs  after 
a  Perforating  Ciliary  Wound  of  the  other  Eye.  Excision  of 
the  Exciting  Eye.  Gradual  Deterioration  of  Vision  from  per- 
sistence of  Inflammation  and  Increased  Tension.  Temporai'y 
benefit  from  Sclerotomy, 

Edward  J.  T.,  fst.  31.     Admitted  August  12,  1879. 

Bight  eye.  Injured  in  May  last  by  the  bursting  of  a  soda- 
water  bottle.  The  sight  of  the  left  began  to  get  dim  seven 
weeks  afterwards.  Right :  puckered  cicatrix  in  ciliary  region ; 
globe  shrunken.     No  perception  of  light. 

Left.  Slight  ciliary  blush.  Minute  dots  arranged  in  a 
wedge  shape  on  posterior  aspect  of  cornea  below.  Pupil  very 
sluggish,  almost  quite  inactive  to  light.     T.n.,  but  rather  low. 

Right  excised  on  admission.  Ordered  atropine  drops  for 
left. 

26.  Pupil  dilated  irregularly,  but  fairly  well :  it  is  a  hori- 
zontal oval.     T.n. 

29.V.=2«o-12"sph.  =  20. 

Sept.  2.  There  is  now  slight  conjunctivitis  in  left.  Atropine 
discontinued.     Astringent  ordered. 

18.  Eye  quiet.     Very  slight  injection.     Tliin  layer  of  lymph 

in  pupil  preventing  accurate  view  of  fundus.    V.  =     -.      Jaeger 

1  at  10".     Discharged  Sept.  23. 
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Re-admitted  Oct.  17,  1879.  Pupil  nearly  or  quite  excluded. 
V.  very  bad  ;  can  just  see  fiugers,  but  not  so  as  to  count  tlieni 
correctly.  T.n.,  or  —  T.  1  ?  Ordered  atropine  drops  and  to 
wear  black  bandage. 

25.  Eye   much    quieter   and   less   injected.      Pupil   dilating 

slightly. 

20         ...      . 
29.  Y.  ^  -^.     Slight  iniection.      Iris  somewhat  homhe.    T.  1  ? 

Discharged. 

Re-admitted  Dec.  22,  1879.  The  eye  soon  became  painful 
after  returning  home,  but  this  was  relieved  by  leeching  and 
blistering.  Soon  afterwards  he  had  another  attack,  from  which 
he  is  still  suffering.  The  cornea  is  hazy.  Pupil  excluded  and 
occluded.  Iris  atrophied  and  bulging  locally'  down  and  out. 
Reads  Jaeger  16.  +  T.  1  ?  Ordered  atropine  drops.  27.  Slight 
pain.  T.  +  1.  28.  Much  burning  pain  in  forehead  and  eye- 
ball. Lacrymation  and  great  ciliary  injection.  Photophobia. 
T.  +  2.  Atropine  discontinued  ;  two  leeches  to  left  temple. 
29.  Pain  was  relieved  by  leeching.  Has  "neuralgia"  in  left 
temple  and  forehead.  Hot  Avater  fomentations.  Jan.  3,  1880. 
Eye  much  easier  and  sight  better  to-day.  T.n.  low.  The 
bulging  of  iris  below  is  now  much  smaller,  and  the  globe  is  less 
injected.  4.  Return  of  pain.  T.  +  1,  Ordered  eserine  drops. 
5.  Severe  pain  early  this  morning,  only  slightly  relieved  by 
leeching,  but  much  relieved  by  subcutaneous  injection  of 
morphia.  13.  He  has  had  several  attacks  of  pain  lately.  T.  -|-  1. 
Stop  eserine.  Feb.  3.  T.  +  2.  Thinning  of  ciliary  region  above. 
Just  counts  fingers.  13.  Sclerotomy  upwards,  of  small  size,  but 
in  good  po.sition.  14.  Anterior  chamber  re-formed  but  shallow. 
—  T.  No  bulging  of  iris  now  below.  19.  Iris  again  bulging. 
Vision  improved  since  sclerotomy.  Reads  Jaeger  16.  27.  Iris 
brighter  but  still  bulging.  Eye  much  quieter.  T.n.  full. 
March  3.  Keeps  quiet.     T.  +  1.     Discharged. 

The  further  progress  of  this  case  cohld  not  be  ascertained. 

FatJcological  Examination. — The  eye  is  shrunken.  There  is  a 
puckered  cicatrix  at  one  side  of  the  cornea  extending  into  the 
ciliary  body.  The  lips  of  the  wo  and  are  much  pulled  in.  On 
a ntero- posterior  section  the  iris  is  seen  to  be  firmly  united  to  the 
edges  of  the  wound.  It  has  a  thick  white  tough  layer  on  its 
posterior  surface.  The  retina  is  detached  into  an  umbrella 
VOL.  XI.  Y 
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shape.  It  is  puckered  up  into  deep  longitudinal  folds,  and  is 
tirmly  adherent  to  the  fibrous  -plug  which  separates  the  lips  of 
the  wound  and  forms  the  scar  tissue.  No  vitreous  remains  are 
visible  in  its  small  cavity.  The  choroid  is  in  situ.  Near  the 
periphery  its  colour  is  darker  brown  than  elsewhere,  and  ratter 
irregularly  intermixed  with  rather  paler  areas.  Microscopically 
the  iris  is  vastly  thickened.  It  contains  in  its  stroma  nume- 
rous aggregations  of  inflammatory  cells  and  a  layer  of  con- 
nective tissue  behind  its  thickened,  much  scattered,  uveal 
pigment.  The  adventitia  of  its  arteries  is  clear  looking  and 
very  thick.  The  muscular  structure  of  the  ciliary  body  is  pretty 
normal,  bat  the  connective  tissue  layer  is  thickened  with  inflam- 
matory cells  distributed  as  in  the  iris.  The  choroid  is  similarly 
thickened,  but  the  groups  of  cells  are  found  more  particularly  in 
its  outer  layers.  The  vitreous  lamina  bounding  its  internal 
surface  is  wrinkled.  Colloid  nodules  appear  to  be  present  on  it. 
The  long  ciliary  nerves  are  normal,  but  some  inflammatory  cells 
surround  the  long  ciliary  arteries  in  their  course  through  the 
sclerotic.  The  optic  nerve  presents  some  slight  increase  of 
nuclei  near  the  disc,  but  its  fibrous  stroma  is  not  hypertrophied. 

Case  XLII. — Severe  Iritis,  presumably  Sympathetic  in  Nature, 
ocGurriny  six  years  after  loss  of  other  Eye  from  Perforating 
Wound.     Ultimate  result  unknown. 

Edmund  R.,  set.  72.     Admitted  March  21,  1877. 

Left.  Lost  shrunken  globe,  result  of  perforating  wound  six 
years  ago.  Bight  has  given  no  trouble  until  a  week  ago, 
when  it  became  inflamed.  Cornea  nebulous  above.  Pupil 
small  and  drawn  up;  posterior  synechise.  Iris  tissue  infiltrated 
with  lymph.     Hyphaema.     Bare  perception  of  light. 

Ordered  atropine  drops  and  belladonna  fomentation.  24-. 
Pupil  not  dilated.  There  is  still  blood  iu  the  anterior 
chamber.     Very  little  ])ain.     April  4,  discharged. 

Examined  May,  1884.  Left,  much  squared.  No  pain. 
Right,  an  iridectomy  upwards  has  been  done  elsewhere.  The 
pupil  is  drawn  up  to  the  scar.  liure  perception  of  light.  Tu. 
but  rather  low. 
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Case  XLIII. — Pei-furating  Wound  of  Eyehall  followed  two  months 

later  by  severe  Sympathetic  Injiainmaiioii  leading  to  jpractically 

Complete  Blindness. 

Sarah  J.  P.,  set.  10.     Admitted  August  29,  1879. 

The  riijht  eye  was  injured  two  years  ago  by  a  perforating 
wound  with  a  pair  of  scissors.  It  is  now  shrunken,  soft,  and 
absolutely  sightless.  Dimness  of  sight  began  in  the  left  eye 
two  months  after  the  above  injury,  and  has  got  progressively 
worse  since ;  the  eye  has  been  red  and  painful.  There  is  now 
a  large  central  nebula  of  cornea,  seemingly  the  result  of  a  past 
keratitis  punctata ;  anterior  chamber  very  shallow  ;  pupil  oc- 
cluded and  total  posterior  synechia ;  T.  —  .  V.  ^  haud-reflex 
barely.     Discharged  August  30. 

Ill  the  fulloA\'ing  four  cases  tlie  inflamtnation  is  very 
doubtfully  sympathetic,  but  they  were  beHeved  to  be  pro- 
bably of  this  nature  on  admission. 

Case  XLIV. — Shrunken  Globe  with  Bony  JDegeneration  following 

an  old  injury.      Sympathetic  Sym,ptoms  first  observed  about 

thirty  years  after  the  original  Wound.     Result  favourable. 

James  O.,  set.  48.     Admitted  August  7,  1877. 

Bight  eye  lost  fi'om  a  wound  with  a  stone  32  years  ago. 
There  is  a  puckered  scar  across  the  cornea.  Globe  much 
shrunken  and  squared.  The  left  eye  began  to  be  dim-sighted 
about  a  year  and  a  half  ago.  It  has  only  once  been  painful,  and 
that  only  for  an  hour  or  two,  about  two  months  ago.  There  is 
now  recent  marginal  ulceration  of  the  cornea  at  the  outer  and 
inner  sides.  Pupil  small,  irregular,  and  blocked  :  the  outer 
side  still  acts  slightly  to  light.  Counts  fingers  at  about  3  feet. 
11.  Bight  eye  excised.  18.  Left.  Iridectomy  upwards.  20. 
Anterior  chamber  nearly  half  full  of  blood.  Sept.  5.  Good 
coloboma.  Lens  cataractous.  A  little  bright  blood  in  bottom 
of  anterior  chamber.     Counts  fingers.     Discharged. 

Re-admitted,  Nov.  2,  1877.  Eye  quiet.  Has  had  pain  in 
the  eye  lately  but  none  now.  Counts  fingers  at  2^  feet.  Dis- 
charged Nov.  3. 

Re-admitted  May  21,  1878.  Much  in  statu  quo.  T.  full. 
Vision  much  as  before.  Advised  to  return  when  sight  is  no 
longer  of  any  use.     Discharged  May  25. 

Pathological  Examination. — Bony  degeneration  of  choroid. 

y  2 
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Case  XLV. — Old  Corneal  Ulceration  in  one  Eye.  Iridectomy 
tivice  for  Leucoma  and  Secondary  Glaucoma.  Severe  Pain 
fullovHng  a  Bloiv  upon  it  some  years  later,  and  Jritis  in  other 
Eye.     Excision  of  exciting  Eye.     Ultimate  result  excellent. 

Jolin  M.,  set.  22.     Admitted  April  25,  1877. 

Left  eye  injured  about  four  years  ago  and  removed  on 
account  of  pain.  The  old  notes  are  shortly  as  follows:  — 
"  Feb.  9,  1869.  Left  has  been  weak  ever  since  measles  in  child- 
hood. Iridectomy  done  three  weeks  ago.  There  is  now  a 
staphyloma  of  fourteen  days'  duration.  Globe  tense.  Iridectomy 
done  again.  Feb.  11.  Section  united.  Pupil  clear."  On 
Oct.  4,  1873:  ^' Left  large  artificial  coloboma  up  and  in.  Con- 
siderable patchy  opacity  of  cornea.  Lens  clear.  Large  floating 
opacities  in  vitreous.  Iris  partially  adherent  to  capsule  of  lens; 
remains  of  old  iritic  adhesions  in  coloboma.  Fundus  not  visible. 
Has  perception  of  large  objects  and  projects  correctly.  The 
whole  ciliai'y  region  appears  thinned  and  of  a  bluish  colour. 
No  distinct  staphylomatous  bulging.  Only  slight  pain  at  times 
until  two  months  ago,  when  this  eye  was  injured  by  a  blow 
with  a  broom  handle.     Excised.     Oct.  7.  Discharged." 

The  right  eye  was  inflamed   (?  corneal   ulceration)    a  year 

before   the   injury    to    the    left.      Shortly   afterwards   it  again 

became  painful  and  inflamed.     Present  condition  is  as  follows : 

—  T.  1.     Iris  thick  and  vascular;   posterior  synechiee.      Small 

marginal  opacities  on  cornea  and  faint  central  nebula  (no  note 

of   vision).      Ordered   belladonna  fomentation,   atropine  drops, 

and  blistering   to   temple.       May   12.      The  pupil  has  dilated 

20 
decidedly.     V.  has  improved,  now  =  ^;;^.     Discharged. 

Examined  on  Feb.  27,  1878.     Right.     No  vascularity  of  iris. 

Eye  feels   easier.      Posterior  synechise  except   outwards.     T.n. 

but  low.     Well  marked  ciliary  atrophy.     There  is  more  or  less 

20 
mistiness  as  the   light  fails  in  the  evening.      V.  =  . —  partly, 

o\) 

20     . 
with  —  40"  sph.  =  —  fairly.      There  is  slight  cupping  of  the 

optic  disc  well  uj)  to  the  margiu,  but  no  undermining. 
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Case  XLVI. — Left  G^obe  Shrunken.  Iritis  in  other  Eye  several 
years  after  loss  of  Vision  in  Right.  Luhoisine  delirium.  Result 
good. 

Robert  H.  S.,  ^t.  51.     Admitted  May  12,  1879. 

The  left  eye  was  never  of  much  use  ;  the  sight  left  it  entirely 
in  1871,  and  the  globe  then  began  to  shrink.  It  has  never  been 
painful. 

The  right  eye  had  "glaucoma"  in  April,  1871,  but  no  iridec- 
tomy was  done,  as  the  eye  meanwhile  recovered  spontaneously. 

20 
His  V.  then  was  =  ^  without    coiTection     (from    out-patient 

notes).  The  eye  has  continued  well  ever  since  till  eight  days 
ago,  when  it  became  bloodshot  and.  painful,  with  dimness  of 
sight. 

He  is  a  healthy-looking  man ;  dark  hair  and  complexion. 
He  is  subject  to  articular  rheumatism,  but  there  is  no  family 
history  of  joint  or  eye  affection. 

Left  eye.  Shrunken  squared  stump.  Right  eye.  Con- 
junctival and  ciliary  injection.  Arcus  senilis  above.  Pupil 
rather  sluggish ;  dilates  eccentrically  but  evenly  under  daturine, 
exposing  spots  of  uvea  on  the  anterior  lens  capsule ;  vitreous 
clear.     CD.  slightly  excavated  with  sniall  crescent  at  outer  side. 

Y.  = c  —  30''  =  — and—,  partly.     Colour  perception  good. 

200  40         30  ^        "^  r   .     f         & 

T.n. 

13.     Left   excised.       Ordered  atropine  to   right,  and   dark 

bandage.       18.      Last    evening   he   raised   his   bandage   for   a 

moment  to  see  and  found  his  sight  very  good.      Since  then  he 

has  had  severe  pain  across  the  forehead  and  round  the  head. 

The  sight  is  more   dim.      +  T.  1  ?     Sees  coruscations,  &c. ;  to 

use  duboisine  instead  of  atropine  drops.     19.    T.n.     Sight  quite 

clear  again.     Pain  all  gone  except  a  little  in  occipital  region. 

23.     Since  using  duboisine  he  has  had  optical  illusions,  "  strange 

looking  animals  sitting  on  the  top  of  chairs  piled  one  on  another." 

June  2.     R.Y.  =  —  fairly,  c  -  80"  -  ?^  fairly.       There   is  a 
;iu  20 

circle  of  uvea-dots  on   anterior   capsule  corresponding  to  old 

pupil.     T.n.     Dischai'ged. 
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XLVII. — One  Eye  injured  hy  Chip  of  Steel;  Affection  of  second  Eye 
some  months  later.  Restoration  of  useful  Vision  in  second  Eye 
after  Extraction  of  the  Lens.  TJie  injured  Globe  ultimately  lost 
and  excised. 

John  S.,  set.  38.     Admitted  Septemlier  25,  1879. 

Left  eye.  Injured  by  piece  of  steel  about  20  years  ago. 
The  sight  has  never  been  so  good  since  as  it  was  before  this 
accident ;  "  the  pupil  was  drawn  in  a  sort  of  oblong."  Some 
months  later  the  sight  of  the  right  became  affected,  and  this  eye 
was  operated  on  elsewhere  1  7  years  ago,  the  lens  being  removed. 
No  history  of  syphilis,  rheumatism,  or  gout. 

R.E.     Small  black  pupil ;  lens  absent.     T.n.  V.  e  +  10  D.  = 

90 

^,  and  c  -  11  D.  reads  J.  10  at  12". 
200' 

L.E.  Pupil  eccentric,  closed  and  occluded.  Iris  bombe.  V.  := 
hand-reflex  well.     T.n. 

26.  L.E.  Iridectomy  attempted  up  and  in ;  iris  very 
rotten,  and  none  could  be  obtained.  October  7.  L.E.  Con- 
junctival injection.      —  T.  1  ?     Excised. 

Pathological   Examination. — The   globe    of   normal    size,   its 
measurements  being, — antero-posterior,  25  mm. ;  lateral,  25  mm. ; 
vertical,  24'5  mm.     Its  tension  is  normal.     The  cornea  is  clear, 
the  anterior  chamber  extremely  shallow  at  best,  but  obliterated 
entirely  over  two  areas — one  to  the  upper  and  outer,  and  the  other 
to  the  lower  and  outer  side.    The  iris  is  adhei'ent  to  the  cornea  at 
the  margins  of  each  of  these  areas  by  several  felty  looking  points. 
Indeed,  this  felty  appearance  of  the  iris  is  general,  that  is  to  say, 
its  structural  details  cannot  be  recognised.      The  colour  is  grey 
mottled  irregularly  with  much  darker  spots.     A  minute  dark 
central  spot  marks  the  position  of  the  closed  pupil.     Near  the 
lower  and  inner  margin  of  the  cornea  are  two  little  apertures,  as 
if  the  iris  fibres  were  torn  apart  here.     Equatorial  Section. — The 
clear  and    slightly   solidified  vitreous  is    seen  to  be  sonxewhat 
shrunken  towards  its  antei'ior  attachments.     Between  it  and  the 
retina,  which  is  171  situ,  is  rather  thin  fluid.     The  optic  disc  is 
distinctly  swollen   and   slightly  hazy.     The  lens  is  in  situ  ;  its 
nucleus  is  brown  and  cataractous ;  its  anterior  capsule  presents 
several    whitish-grey    patchy  areas,    apparently   the  results   of 
posterior   synechiaa.       The    ciliary  processes  are  very   slightly 
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greyish  from  a  fluffy  deposit  on  tlieir  internal  surface  ;  otherwise 
they  look  normal. 

General  Summary.* 

I.  Age. 

The  age    of  the  patieut  at  the  onset  of  the   sympa- 
thetic disease  is  here  meant. 

The  yoimgest  was  aged  4  years,  the  oldest  79  years. 

Table  I. 

Giving  the  Number  of  Cases  met  with  occurring  in  each  Decade  of 
Life,  and  the  percentage  in  each  Decade  of  the  total  number 

resulting  from  Injury. 


I      From  per-  Eroni 

I  forating  injury,  j  operation. 


L'nder  10  years !     5  or  20  p.  c. 


10  to  15 
15  „  20 
20  „  30 
30  „  40 
40  „  50 
50  „  60 
60  „  70 
70  „  80 


=  3 
=  3  .. 


\ 


4  „  16 

4  „  16 
3  „  12 

5  „  20 
2  „  8 
2  „  8 
1  „     4 


From 
other  causes 


Total. 


There  is  here  a  remarkable  similarity  in  the  number  of 
cases  occurring  in  the  different  decades,  and,  although 
from  such  comparatively  small  numbers  Tve  must  draw 
statistical  conclusions  \\ath  much  caution,  we  may  infer 
that  those  advanced  in  life  are  at  least  as  liable  to  this 
affection  as  the  young.  Indeed,  if  we  consider  the  total 
number  of  persons  living  at  different  ages,t  the  numbers 
given  in  this  table  would  favour  the  view  of  greater 
relative  liability  in  advanced  life.     This  is  a  question  of 

*  In  the  following  examination  of  the  above  recorded  cases,  those  that 
■were  considered  doubtful  in  their  sympathetic  nature  (Xos.  44 — 47)  ^vill  not 
be  included  except  when  specially  mentioned. 

t  See  Farr's  Vital  Statistics,  1885,  pp.  467-8,  where  Decennial  Tables  are 
given  for  the  London  districts  of  Hanover  Square  and  Whitechapel. 
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some  importance,  in  as  far  as  it  has  been  repeatedly- 
asserted  that  children  are  more  subject  to  sympathetic 
ophthalmitis  than  adults. 

With  the  view  of  investigating  this  matter  of  liability- 
according  to  age,  I  have  collected  all  the  cases  of 
accidental  perforating  injury  g^,dmitted  as  in-patients  at 
Moorfields  during  the  same  period  (a  little  over  three  years) 
in  which  the  sympathetic  cases  came  under  treatment. 
By  "  recent "  cases  (see  below)  I  mean  only  such  as  were 
admitted  within  a  fortnight  after  the  injury  ;  they  were 
consequently  serious  enough  for  admission  from  the  mere 
severity  of  the  injury,  and  not,  except  perhaps  veiy 
exceptionally,  from  any  complication.  From  these  statistics 
we  may  form  an  idea  of  the  relative  number  of  cases  of 
severe  perforating  injuiy  liable  to  he  met  with  at  different 
ages. 

Table  II. 

Showing  all  Cases  of  Perforating  Injury  met  ivith,  arranged 
according  to  the  different  Decades  of  Life  in  which  they 
occurred,  and  giving  the  relative  percentage  in  each  Decade. 


Recent 

perforating 
iries. 

Total 

perforating  injuries. 

Under  10 

years 

41  or 

about  20   p.  c. 

88  or  about  23    p.  c. 

r 10  to  15 
\  15  „  20 

-{^! 

nj  ::}-r- 

«5{39 

::  io  :;}-p«- 

20  „  30 

47 

23       „ 

80 

„       20^    „ 

30  „  40 

39 

19       „ 

62 

,.       16      „ 

40  „  50 

16 

71-     „ 

36 

9      „ 

50  „  60 

12 

6       „ 

23 

6      „ 

60  „  70 

3 

n  „ 

8 

2i    „ 

70  „  80 

2 

1 

3 

„       oj   „ 

It  will  be  seen — and  this  holds  good  even  after  cor- 
rection for  tlie  much  diminished  number  of  persons  living 
at  more  advanced  ages — that  accidents  of  tliis  nature  are 
most  apt  to  occur  before  forty  years  of  age.  This  extra 
hubility  is  fully  acconntetl  f(tr  by  cxco])tional  exposure 
dnring  a  great  part  of  this  period  ;  in  childhood  tlie  care- 
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lessness  or  awk-u^ardness  of  companions  ranks  as  a  fruitful 
source  of  such  accidents. 

If  we  now  compare  with  Table  II  the  figures  in  the  first 
column  of  Table  I,  where  the  numbers  of  cases  of  sym- 
pathetic inflammation  at  different  ages  due  to  perforating 
injury  are  given,  we  get  (so  far  as  these  statistics  can 
give  it)  some  knowledge  of  the  proportionate  liability  to 
the  occurrence  of  sympathetic  disease  after  such  injury  in 
the  different  decades  of  life. 


Table  III.* 
Giving  the  Troportionate  Relation  of  Sympathetic  Inflammation 
from  Injury  to  the  number  of  Cases  of  Injury  met  with  at 
different  Ages. 


To  recent  cases. 

To  total  mm 

ber  of  per- 

forating  injuries. 

Under  10  years.  . . 

About 

12J:  p.  e. 

About  5x  p 

c. 

f  10  to  15       „ 
L 15  »  20      „ 

%  : }« 

p.c. 

;     }4ip.c. 

20  „  30      „ 

8i     „ 

.,      5 

30  „  40       „ 

n  „ 

„       4i 

40  „  50      „ 

31       „ 

,.     14 

50  „  60      „ 

„ 

I6i     „ 

„       8i 

60  „  70      „ 

66       „ 

„    25 

70  „  80      „ 

50       „ 

„     33 

The  relatively  high  percentage  of  sjanpathetic  inflam- 
mation after  accidental  injury  in  advanced  life  met  with 
at  Moorfields  during  this  period  is  doubtless  due,  in  great 
measure  at  least,  to  an  exceptional  series  of  cases.  We 
must  also  bear  in  mind  that  older  people  are  more  inclined 
to  stay  at  home  after  an  accident  than  younger,  and 
generally  only  come  to  hospitals  if  compelled  to  do  so  by 
the  onset  of  severe  pain  or  other  complication.  This 
latter   fact   must   falsify  all  hospital   statistics  of  this  or 

*  In  all  these  tables  I  have  subdivided  the  decade  10  to  20  to  see 
■whether  there  was  any  marked  diiference  in  liability  in  the  five  years  before 
and  after  the  average  age  of  puberty.  It  ■will  be  seen  that  no  such  difference 
is  shown. 
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kindred  nature*  Making  every  allowance,  however,  for 
sucli  causes  of  fallacy,  the  impression  left  with  us  is  that 
there  is  no  jnst  foundation  for  the  common* opinion  that 
the  young  are  especially  subject  to  get  sympathetic 
disease  from  injury. 

How  far  age  was  found  to  determine  the  severity  of 
the  inflammation  and  the  rapidity  of  its  occurrence  will 
be  considered  later. 

II.  Nature  of  the  Primary  Affection  of  the  Exciting  Eye. 

A.  Accidental  Wounds. — In  six  cases  the  cornea  was 
the  only  external  coat  penetrated,  but  the  ms  appears 
always  to  have  been  involved,  either  being  actually 
wounded  or  by  becoming  prolapsed.  In  six  cases  the 
ciliary  region  was  wounded,  and  in  three  others  it  was 
ruptured  by  a  blow  vrith  a  blunt  instrument.  In  one 
the  sclerotic  alone  was  wounded.  In  eleven  the  site  of 
the  wound  is  not  mentioned ;  but,  from  the  nature  of  the 
accident,  the  anterior  part  of  the  eye  was  penetrated  in 
every  instance. 

Very  various  instruments  were  the  causes  of  these 
injuries.  In  four  cases  the  eye  was  ruptured  by  a  blunt 
body  (cow's  horn,  fist,  boot,  candlestick) ;  in  three  the  eye 
was  penetrated  by  a  piece  of  metal  flying  ofi"  while  at 
work,  and  in  one  of  these  it  remained  in  the  globe  ;  in  two 
it  was  cut  by  children's  toys  (tip- cat  and  flying  top)  ;  in 
two  by  the  bursting  of  aerated  water  bottles ;  in  one  by 
gun-shot ;  in  three  by  sharp  pieces  of  wood.  Among  the 
other  instruments  we  find  a  table-fork,  knife,  pair  of 
scissors,  steel  umbrella  rib,  door  latch,  corn  rake,  &c.  In 
one  case  the  injury  was  said  to  have  been  inflicted  by  a 
large  hailstone. 

B.  Operations. — In  six  cases  the  operation  performed 
was  cataract  extraction ;  in  three  of  these  the  incision 
was  the  original  linear  one  recommended  by  von  Graefe, 

•  Tliis  source  of  ftiUaoy  is  ]ioinlocl  out  I>v  Priest  ley  Smith  "  On  Primary 
Glaucoma  in  Kclation  to  Age,"  Trans.  Oplilli.  Soc.,  vol.  vi,  p.  305. 
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in  the  remainder  a  modified  linear  incision.  In  two  other 
cases  the  sj^mpathetic  inflammation  seemed  due  to  need- 
ling opaque  membrane  after  removal  of  cataract,  rather 
than  to  the  extraction  itself.  In  all  these  cases  either  the 
iris  was  adherent  to  the  cicatrix,  or  severe  inflammation 
implicating  the  iris  occurred  dm-ing  the  after-treatment; 
in  two  of  these  there  was  panophthalmitis,  and  in  another 
much  shrinking  of  the  exciting  eye  before  the  outbreak 
of  sympathetic  inflammation.  Of  the  remaining  operation 
cases,  one  was  iridectomy  for  increased  tension  in  a  case 
of  corneal  ulcer;  one  iridodesis  for  artificial  pupil  in 
lam.ellar  cataract ;  one  Saemisch  section  for  corneal  abscess 
(followed  by  prolapse  of  iris)  ;  and  one  trephining  a  dense 
corneal  leucoma  in  a  partially  shrunken  eye. 

C.  Other  Causes. — In  four  cases  the  exciting  eye  was 
damaged  by  old  corneal  ulceration ;  in  the  only  other 
case  the  eye  Avas  lost  from  inflammation  "following  a, 
poisoned  wound  by  fly-bite." 

III.  Interval* 

A.  Short. — All  cases  occurring  within  the  first  month 
may  be  included  here. 

The  shortest  interval  observed  was  one  of  about 
14  days  (Case  8),  and  there  is  considerable  doubt  as  to 
the  exact  period  here.  It  was  a  case  of  cataract  extrac- 
tion, followed  by  needhng,  in  which  at  the  time  of  the 
secondary  operation,  nothing  was  observed  amiss  with 
the  other  eye. 

In  three  cases  there  was  an  interval  of  3  weeks,  and 
in  one  case  of  24  days.  It  may  be  remarked  here  that  in 
four  of  these  five  cases,  with  short  inteiwal,  the  result  as 
regards  the  sympathiser  was  exceedingly  bad. 

*  By  interval  is  here  meant  the  time  elapsing  between  the  primarr  affec- 
tion of  the  exciter  and  the  onset  of  sympathetic  inflammation.  The  division 
into  short,  moderate,  and  long  intervals  is  the  same  as  that  adopted  by  the 
Committee  on  Sympathetic  Ophthalmitis.  See  their  Report  in  Trans.  Ophth. 
Soc,  vol.  vi,  p.  170. 
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In  Cases  24  and  26  sympathetic  intlaramation  com- 
menced a  few  days  after  a  second  injury,  but  in  both  the 
primary  injury  would  seem  to  have  been  the  real  cause  of 
the  disease. 

B.  Moderate. — In  tliis  category  I  have  placed  all  cases 
in  which  the  interval  was  at  least  one  month  and  not 
more  than  one  year. 


erval  = 
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,,  1     ,, 

„        = 
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8 

., 
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Blow  on  eye  lost  from  old  in  flammation . 
In  this  case  the  interval  was  doubtful ; 
possibly  shorter  than  here  stated. 


=  10 


The  liability  to  sympathetic  inflammation  would  thus 
appear  to  be  at  its  maximum  between  the  2nd  and  4th 
months  after  the  primary  affection  of  the  exciting  eye. 

C.  Long  (cr  more  than  one  year). — In  Cases  2,  20,  23, 
29,  33,  37,  38,  42  the  exciting  eye  was  damaged  by  injury. 
In  one  of  these  (33)  the  interval  was  exceedingly  long, 
viz.,  30  years  or  more,  but  the  exciting  eye  had  been 
occasionally  painful  for  18  months  before  the  onset  of 
sympathetic  symptoms.  The  choroid  of  the  excised  eye 
had  undergone  bony  degeneration,  and  a  layer  of  pus  (?) 
is  said  to  have  been  found  on  its  inner  surface.  Although 
no  inflammation  Avas  noted  at  this  date,  it  is  possible  that 
a  careful  examination  might  have  shown  minute  dots  on 
Descemet's  membrane,  or  traces  of  iritis.  The  latter  seems 
never  to  have  been  acute,  as  there  was  no  history  of 
attacks  of  Kcvcre  pain.  No  history  of  rheumatism  or  gout 
could  be  obtained  when  in  hospital,  but  during  the  past 
year  (1886)  he  has  had  pain  in  his  insteps  and  legs. 

Tlic  next  longest  interval  was  one  of  20  years  (Case  37), 
and  there  was  no  recent  pain  or  redness  in  the  shrunken 
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exciting  eye :  there  is  little  doubt  as  to  the  true  sympa- 
thetic nature  of  the  inflammation  here.  In  Case  23,  11 
years  elapsed  between  the  injury  and  inflammation  of  the 
second  eye ;  but  here  there  is  a  history  of  the  symi^athiser 
having  been  irritated  by  a  small  foreign  body  just  before 
the  outburst.  In  two  cases  (38,  42)  there  was  an  interval 
of  six  years,  and  in  neither  is  there  any  note  of  the  ex- 
citing eye  having  been  recently  affected.  In  Case  29 
there  was  an  interval  of  two  years.  In  the  remaining  two 
cases  (2,  20)  the  interval  was  2^  and  two  years  respec- 
tively :  in  the  former  the  exciter  had  been  inflamed  and 
painful  for  some  months  before  the  second  eye  suSered. 

In  two  cases  of  very  long  interval  the  exciter  was  lost 
from  corneal  ulceration.  In  one  of  these  (Case  4)  the 
interval  was  39  years,  and  the  exciter  does  not  appear  to 
have  been  recently  inflamed.  In  the  other  (Case  15)  the 
exciter  had  been  painful  shortly  before  the  sympathetic 
symptoms  commenced,  the  interval  reckoning  from  the 
corneal  ulcer  being  23  years.  Both  cases  Avere  alike  in 
there  being  keratitis  punctata,  Avith  little  or  no  pain  in  the 
sympathising  eye. 

Relation  of  Interval  to  Age  at  Date  of  Sympathetic  Disease. 

The  folio  wing  table  deals  with  much  too  small  a  number 
of  cases  to  be  in  itself  even  suggestive,  but  it  may  be  of 
service  to  anyone  dealing  with  similar  statistics  on  a  large 
scale.  We  are  manifestly,  other  things  being  equal,  more 
liable  to  get  cases  with  a  long  interval  as  age  increases, 
and  we  might  perhaps  expect  the  shortest  intervals  in 
childhood  when  tissue-changes  in  general  are  most  active. 
The  table  would  rather  support  the  latter  expectation, 
and  we  find  that  the  longest  intervals  occurred  at  a  time 
of  Ufe  when  increased  hability  from  age  had  not  been 
counteracted  by  the  decrease  in  the  actual  number  of 
persons  liAnng.  Again,  in  the  aged  the  natin-e  of  the 
primary  lesion  in  the  exciter  may  mainly  determine  the 
i.iterval,  ths  great  majority  being  from  cataract  extraction. 
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Table  IV. 

Givinrj  Length  of  Interval  in  different  Decades  of  Life. 


Under  10  years 

10  to  20  „ 

20  „    30  „ 

30  „   40  „ 

40  „    50  „ 

50  „    60  „ 

60  „    70  „ 

70  „   80  „ 


Relation  of  Interval  to  the  Nature  of  the  Primary  Affection 
of  the  Exciter. 

Takle  Y. 


Sliort. 

Moderate. 

Long. 

Accidental  wounds 

Operations 

4 

1 

14 

11 

2 

8 

Corneal  ulceration 

2 

Of  cases  where  the  exciter  had  been  lost  or  impaired 
by  corneal  ulceration,  the  symj)athisiiig'  eye  was  affected 
very  late  in  two.  It  may  be  objected  in  such  cases  that 
the  inflammation  in  the  second  eye  was  not  proved  to  be 
truly  sympathetic  in  nature,  but  in  those  given  here  it  was 
very  similar  in  character  at  least  to  the  sympathetic 
form. 

In  regard  to  operations,  the  only  case  in  which  the 
interval  was  short  was  the  somewhat  doubtful  one  already 
rcfciTcd  to,  where  sympatht'tic  inflammation  came  on  a 
fortnight  after  needling,  and  2^  mouths  after  cataract  ex- 
traction. In  none  of  the  operation  cases  was  the  interval 
long.  So  many  of  these  operations  were  done  for  extrac- 
tion of  senile  cataract,  that  age  is  presumably  a  factor  in 
determining  the  length  of  interval.     The  interval  in  the 
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case  of  injuries  varied  exceedingly,  and  was  probably  in- 
fluenced, here  as  elsewhere,  not  only  by  the  age  of  the 
patient,  the  character  of  the  injuiy  {e.g.,  its  exact  site, 
nature,  and  condition  of  instrument),  but  also  by  the  treat- 
ment adopted  subsequently  (as  regards  avoidance  of  ex- 
posure to  bright  light  or  cold),  by  the  patient's  state  of 
health,  his  natural  predisposition  to  iritis,  &c. 

IV.   Character  of  the  Sijinpathetic  Inflammation. 

All  the  cases  are '  here  arranged  in  three  groups, 
according  as  to  whether  the  inflammation  was  mild^ 
moderate,  or  severe. 

A.  In  five  instances  (Cases  4,  6,  11,  22,  24)  the  attack 
may  be  said  to  have  been  distinctly  mild.  In  all  of  them 
the  disease  ran  a  short  course  without  any  very  urgent 
subjective  symptoms,  and  there  was  no  relapse.  Locally 
tliere  was  slight  ciliary  injection  :  posterior  synechias  were 
formed  in  all,  but  the  pupil  dilated  well  under  atropine, 
except  in  Case  G,  where  one  synechia  persisted.  (This 
latter  case,  indeed,  was  altogether  more  severe  in  type 
than  the  other  four  included  here,  though  considerably 
milder  than  those  in  the  next  group.)  Keratitis  punctata 
was  noted  in  only  two  of  them,  but  possibly  occurred  more 
frerpiently,  as  the  cornea  was  not  then  so  carefully  ex- 
amined as  is  noAV  the  custom.  It  may  be  noted  that  in  all 
of  them  the  exciting  eye  was  excised  soon  after  the  out- 
break of  the  disease  in  the  sympathiser. 

B.  In  more  than  one-half  the  total  number  of  cases  the 
inflammation  was  moderate  in  intensity.  The  general 
characters  of  the  affection  in  such  cases  are  these: — The 
attack  is  somewhat  prolonged,  with  a  marked  tendency  to 
relapses,  or  at  least  remissions.  The  sympathising  eye  is 
not  rapidly  rendered  sightless,  but  tends  to  deteriorate 
with  each  fresh  exacerbation  of  the  disease.  The  pain  is 
rarely  very  acute,  and  is  then  generally  relieved  by 
leeching  or  other  simple  treatment.  The  local  symptoms 
vary  considerably  in  difiereut  cases,   especially  as  to  the 


314  GUNN   ON    SYMPATHETIC   IXFLAMMATIOX 

amount  of  ciliaiy  injection  and  tenderness  and  of  iritic 
infiltration.  Keratitis  punctata  is  usually  well  marked,  if 
indeed  not  universal  in  cases  of  this  type. 

As  will  be  seen  subsequently,  in  at  least  half  the  24 
cases  coming  into  the  group,  the  inflammation,  although 
moderate  in  intensity,  ultimately  led  to  loss  of  the  eye. 

C.  In  14  cases  (1,  2,  3,  5,  7,  16,  18,  23,  28,  30,  32,  34, 
40,  42)  the  inflammation  was  acute  and  very  severe,  accom- 
panied frequeutly  by  great  intractable  j^ain,  and  leading 
rapidly  to  loss  of  sight  in  the  sympathising  eye.  In  the 
most  severe  cases  of  all  I  do  not  think  that  keratitis  punc- 
tata is  by  any  means  constant. 

The  relationship  between  the  character  of  the  inflam- 
mation and  age,  interval,  &c.,  will  be  considered  under  the 
next  heading,  viz. : — 

V.  Final  Condition  of  Sympathising  Eye* 
The  final  condition  is  here  spokei  of  as  good  when  the 
eye  retained  at  least  two-thirds  of  normal  vision  ;  moderate 
when  it  was  still  an  useful  organ  in  guidance,  and  could 
decipher  at  least  the  larger  of  Jaeger's  test-tj^pes;  had 
when  it  could  at  most  only  distinguish  light  from  dark- 
ness. 

A.  Good. — The  five  cases  under  this  heading  we  have 
already  cited  as  examples  of  a  mild  type  of  inflammation ; 
there  can,  I  think,  be  no  doubt  as  to  theii-  true  sympa- 
thetic nature.    In  only  one  of  them  was  the  ultimate  vision 

20 
less  than  ^  partly,    the    exception   being   the   case  pre- 

viously  referred  to  as  having  a  persistent  posterior 
synechia. 

B.  Moderate, — There  are  twelve  instances  of  this  final 
condition,  viz.,  Cases  10,  13,  17,  20,  21,  25,  2(i,  27,  31,  33, 

*  In  order  to  ascertain  the  ultimate  result,  the  patients  have,  when 
possible,  been  kept  under  observiition.  Unfortunately,  however,  eevenil  of 
tliera  ceased  to  attend,  and  could  not  be  afterwards  traced  ;  others  left  Iheir 
old  homes,  and  were  obliged  to  become  inmates  of  workliouses,  and  could  not 
always  come  to  hospital  when  sent  for. 
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37,  41.     In  five  of  these  tlie  patients  were  only  a  short 
time  under  observation. 

C.  Bad. — In  no  fewer  than  25  cases  the  sympathising 
eye  is  known  to  have  been  rendered  useless  by  the  inflam- 
mation, and  in  another  case  (42)  the  result  was  doubtless 
smiilar,  though  it  was  not  ascertained  with  certainty.  All 
light-perception  was  lost  in  this  eye  in  nine  instances 
(Cases  1,  7,  8,  15,  18,  19,  30,  31,  40),  and  the  globe  was 
excised  in  six  of  these. 

From  the  after-history  obtained  in  some  cases  it  is 
probable  that  the  ultimate  result  was  bad  in  several  of 
those  here  classed  as  moderate,  but  which  were  lost  sight 
of  In  12  of  the  24  cases  in  which  the  inflammation  was 
moderate  in  seventy,  the  final  result  was  bad.  A  pro- 
gressive deterioration  is  noticeable  particularly  in  Cases 
9,  15,  19,  34,  36,  and  38.  Our  prognosis  must  therefore  be 
a  guarded  one  in  all  cases  of  moderate  severity.  Some- 
times the  deterioration  has  been  largely  or  entirely  due  to 
changes  in  the  lens  subsequent  to  the  sympathetic  attack ; 
in  such  cases  the  vision  may  frequently  be  improved  by 
operation  if  the  tension  of  the  globe  has  remained  good. 

Relation  of  Character  of  Inflammation  and  Final  Condition  to 

Aye  at  Date  of  Sympathetic  Disease. 

Table  YI. 

Giving  the  Character  of  the  Inflammation  and  the  Result  in  the 
Sympatliising  Eye  in  different  Decades  of  Life. 


A.  Mild  or  Good. 

B.  Moderate. 

C.  Severe  or  Bad. 

Age. 

Inflamma- 
tion. 

Result. 

Inflamma- 
tion. 

Eesult. 

Inflamma- 
tion. 

Result. 

Under  10 

10  to  20 

20  „  30 

30  „  40 

40  „  5  J 

50  „  60 

60  „  70 

70  „  80 

2 

1 
2 

2 
1 
2 

6 
5 
2 
1 
4 
2 
4 

3 

2 

1 

4 
1 
1 

1 
3 
2 

3 
2 
3 

3 
4 
5 
2 

4 
5 
3 
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The  tendency  to  a  severe  type  of  inflammation  and  an 
unfavourable  result  would  thus  appear  to  be  greater  at  the 
extremes  of  life,  but  the  statistics  as  regards  the  aged  are 
modified  by  the  nature  of  the  primary  affection  of  the 
exciting  eye  (see  follownng  table).  The  fallacy  previously 
noticed,  viz.,  the  tendency  of  old  people  to  avoid  coming 
to  hospital  if  possible,  does  not  apply  so  forcibly  here,  as 
all  cases  of  cataract  extraction  had  to  return  for  glasses, 
or  for  subsequent  operation. 


Relation  of  Character  of  Inflammation  and  Final  Condition  in 
Sympathising  Eye  to  Nature  of  Primary  Affection  of 
Exciter. 

Table  YII. 


A.  Mild  01 

•  Good. 

B.  Moderate. 

C.  Severe 

3r  Bad. 

Inflamma- 
tion. 

Eesuit. 

Inflamma- 
tion. 

Eesuit. 

Inflamma- 
tion, 

Result. 

Accidental 
wounds 

Operations  . . . 

Corneal  ulcera- 
tion, &c. 

3 

1 
1 

3 

1 
1 

18 

3 
3 

9 

2 

1 

5 

8 

1 

14 

9 
3 

The  type  of  inflammation  was  thus  relatively  very 
severe  after  operations.  Eight  of  these  followed  extrac- 
tion of  senile  cataract  (two  of  them  after  a  subsequent 
needling),  and  in  seven  of  these  the  result  was  bad.  How 
far  this  high  percentage  of  severit}''  was  due  to  the  nature 
of  the  operation,  and  how  far  to  a  presumabl}^  unfavour- 
able predisposition  from  age,  it  is  impossible  to  determine 
from  these  cases. 

As  regards  the  accidental  woninls,  mere  position  of 
injury  did  not  seem  to  influence  the  character  of  the 
inflammation  or  the  result ;  wounds  of  the  ciliary  region 
had  as  low  a  percentage  of  severity  as  those  conlined  to 
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the  cornea  with  implication  of  iris.  Similarly,  the  nature 
of  the  instrument  appeared  to  make  no  difference  in  this 
respect. 

Relation  of  Character  of  Inflammation  and  Final  Condition 
to  Interval. 

Table  VIIl. 


A.  Mild  or  Good.  ;       B.  Moderate.       i  C.  Severe  or  Bad. 

i 

Interval. 

Liflamma- 
tion. 

Result. 

Inflamma- 
tion. 

Result.    I°fl;'!'^ima- 
tion. 

Result. 

Short 

Moderate  .... 
Long 

4 
1 

3 

4                15 
1       1           6 

1                   2 
8                11 
3       1            1 

4 
18 

4 

The  interval  appears  to  have  little  or  no  relation  with 
the  severity  of  the  disease  in  these  cases;  perhaps  the 
tendency  to  a  bad  result  may  be  said  to  have  been  rather 
greater  with  a  short  than  with  a  moderate  or  long  one. 

V.  Final  Condition  of  Exciting  Eye. 

In  34  cases  the  exciting  eye  was  lost,  and  in  30  of  these 
it  was  excised,  either  on  account  of  pain  in  itself  or 
sympathetic  affection  in  its  fellow.  Where  the  exciter, 
although  lost,  was  quiet,  and  the  other  eye  not  in  a 
position  likely  to  be  benefited  by  the  operation,  it  was  not 
excised.  In  three  cases  (22,  24,  34)  the  exciter,  although 
not  really  lost,  was  excised ;  in  two  of  these  its  fellow  was 
already  inflamed  before  the  excision,  yet  ultimately 
recovered  excellent  vision ;  in  the  remaining  case  the 
exciter  was  removed  for  sympathetic  irritation,  but  subse- 
quently violent  ophthalmitis  set  in  and  caused  the  loss  of 
the  sympathiser. 

In  six  cases  (8,  9,  10,  18,  30,  40)  the  exciting  eye 
retained  useful  vision,  although  the  sympathiser  was  lost 

z  2 
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in  five  of  them  and  greatly  damaged  in  the  sixth.     In  four 

of  these   the  primary  lesion  in  the   exciter  was  cataract 

extraction  (Cases  8,  18,  30,  40),  and  it  is  remarkable  to 

note  how  qniet  this  eye  remained  while  the  sympathiser 

was  passing  through  a  severe  inflammation ;  in  all  four 

the  latter  was  absolutely  lost,  and  had  to  be  enucleated  on 

20 
account  of  pain.     In  one  of  these  patients  V.  =    ^    and 

20 
Jaeger  10,  in  another  =  ^a  ^^^  Jaeger  1  when  corrected; 

in  the  others  the  exciter  had  been  much  damaged  by 
iritis  previously  to  the  sympathetic  attack,  so  that  they 

had  respectively  only  Y.  =  j—-r  and  Jaeger  10,  and  ^ttt- 

and  Jaeger  16.  In  Cases  9  and  10  the  exciter  was  injured 
by  accidental  perforating  wound:  and,  though  it  was 
inflamed  rather  severely  along  wdtli  its  fellow,  it  was  in 
neither  case  painful,  so  that  the  surgeon  wnsely  forebore  to 
excise  it.  In  the  one  case  it  ultimately  could  read  words 
of  .Jaeger  1,  and  in  the  other  counted  fingers  at  7  feet. 
In  all  the  cases  in  which  the  inflammation  w^as  severe  in 
the  sympathiser  the  exciter  "was  lost,  with  the  exception 
of  four  (Cases  8,  18,  30,  40)  ;  in  two  of  these  the  final  con- 
dition was  excellent  (^rr.  and  —V      In    four   of   the   five 

cases  of  mild  inflammation  the  exciter  was  lost,  the  excep- 
tion being  Case  22.  In  all  these,  however,  the  exciter 
was  excised,  as  has  already  been  remarked. 

In  three  cases  (12,  16,  28),  and  proV)ably  in  a  fourth 
(27),  the  exciter  w^as  lost  from  panophthalmitis,  and  in  all 
the  sympathising  eye  suffered  severely. 

VI.  Efects  of  Treatment. 

All  those  treated  in  the  acute  stage  had  atropine  instilled 
several  times  daily  with  the  exception  of  Case  2.  In  this 
instance  the  exciter  had  previously  been  operated  on  for 
glaucoma,  and   atroi)iue  was   presumed    to  be   therefore 


OF   THE   EYEBALL.  319 

contra-indicated  as  the  inflammation  was  of  a  mild  type  ; 
there  was  keratitis  punctata  with  dots  of  lymph  deposited 
at  the  pupillary  edge,  but  no  firm  posterior  synechise  were 
formed,  and  vision  was  normal  at  the  last  examination. 

A  dark  silk  bandage  was  invariably  worn  during  the 
inflammatory  stage.  Leeching  was  employed  for  the  relief 
of  pam,  and,  when  this  did  not  suffice,  morphia  was  injected 
subcutaneously  into  the  temple. 

Mercury,  pushed  to  mild  salivation,  was  used  in  thh'teeu 
cases,  including  two  of  a  mild,  eight  of  a  moderate,  and 
three  of  a  severe  t}^e.  In  both  the  mfld  and  in  several 
of  the  moderate  cases  it  seemed  to  be  of  some  service. 

Operations. — In  eleven  cases  iridectomy  was  performed 
on  the  sympathising  eye.  The  details  were  shortly  as 
follows : — 

Case  2.  Iridectomy  at  about  the  fourth  week  after 
outbreak,  T.  being  +2.  Followed  by  temporary  relief 
of  pain  and  by  normal  tension,  but  the  sympathetic  inflam- 
mation continued  to  rrm  a  very  severe  course. 

Case  5.  At  the  end  of  the  third  month,  T.  being  +2, 
iridectomy  was  attempted,  but  no  iris  obtained :  followed 
by  normal  tension  but  no  improvement.  Two  months 
later  the  lens  was  removed  and  a  piece  of  ms  excised  (see 
fuller  account  of  this  operation  at  p.  85)  ;  lymph  afterwards 
gradually  fiUed  the  coloboma.  Eight  months  later  (more 
than  a  year  after  commencement  of  inflammation),  the  eye 
then  having  T.  —2,  another  iridectomy  was  done,  a  very 
little  iris  being  obtained  piecemeal.  No  improvement  from 
any  operation. 

Case  8.  Iridectomy  at  the  end  of  the  thu'd  month,  a 
small  piece  only  obtained ;  pain  more  severe  afterwards. 
Nearl}'-  nine  months  later  (about  a  year  after  outbreak), 
while  T.n.,  another  ii-idectomy  done,  leaving  a  good 
coloboma,  with  very  considerable  improvement  in  vision. 

Case  12.  Indectomy  about  one  year  after  outbreak,  T. 
being  + 1 ;  iris  friable,  and  only  small  piece  obtained ; 
doubtful  improvement.     About  two  years  and  a  half  later. 
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a  second  iridectomy  done;  vision  improved.  About  three 
and  a  half  years  again  later,  T.  being  +  ?,  the  lens  was 
extracted;  followed  by  iritis  and  deterioration  of  vision. 

Case  15.  About  nine  months  after  outbreak,  T.  being  +  1 
with  ciliary  staphylomata,  the  enthe  iris  and  part  of  the 
lens  were  removed :  the  staphylomata  thereupon  flattened 
and  T.  became  — .  Eye  subsequently  shrunk,  and  sight 
was  quite  lost. 

Case  20.  About  fifteen  years  after  outbreak,  eye  being 
again  inflamed  and  T.  normal  or  +  ?,  iridectomy  was  done  ; 
improvement  in  condition  of  iris  and  also  slight  in 
vision. 

Case  21  (Lamellar  Cataract).  About  four  years  after 
outbreak,  T.  being  +1?,  iridectomy;  vision  improved. 
Nearly  five  months  later  the  lens  was  extracted  with 
fairly  good  result. 

Case  27.  Iridectomy  nine  days  after  outbreak,  a  good 
coloboma  being  obtained ;  severe  pain  a  few  days  later. 
About  three  months  later,  T.  being  +1,  curette  extraction 
of  cataractous  lens  ;  T.  soon  became  —  1  ?,  V.  temporarQy 
improved.  Nearly  three  months  later,  T.  being  —  1  ?, 
Weiss'  scissors  used  to  divide  lymph  in  coloboma ;  marked 
improvement  in  vision. 

Case  32.  Five  years  after  outbreak,  T.  being  +2, 
iridectomy  done  and  a  little  iris  removed  piecemeal ;  T. 
became  normal,  but  vision  was  not  improved. 

Case  33.  Iridectomy  about  twenty  years  after  out- 
break, and  good  coloboma  left.  Two  months  later,  T. 
being  normal,  cataractous  lens  removed,  but  soft  matter 
left  behind  ;  gradual  absorption  and  improvement  in  vision. 
Four  months  later,  T.  being  normal,  iridectomy  done,  a 
large  piece  being  obtained  with  Tyrrell's  hook  ;  no  fm-ther 
improvement  in  vision. 

Case  40.  About  one  month  after  outbreak,  T.  being 
■i  2,  iridectomy  done  ;  no  improvcraeiit.  About  three 
months  later,  corneal  section  (Saemisoh)  tln-ougli  onyx  that 
had  formed;  much  pain  necessitating  excision  of  globe. 
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Case  42.  Iridectomy  at  another  hospital ;  date  and  other 
facts  not  obtamed.     Result  not  favourable. 

In  one  case  (10)  iridectomy  was  done  on  the  exciter 
live  months  after  the  commencement  of  the  sympathetic 
inflammation ;  no  improvement  in  vision,  but  eye  not 
manifestly  worse. 

Sclerotomy  was  performed  on  the  sympathising  eye  in 
two  cases  for  relief  of  tension  : — 

Case  34.  Five  months  after  outbreak,  T.  being  +1; 
relief  of  +  T.  and  of  pain.  The  eye  subsequently  became 
blind  and  shrunk. 

Case  41.  About  seven  months  after  outbreak,  T.  being 
+  2,  sclerotomy ;  temporary  improvement  in  tension  and 
in  vision. 

Other  cperations  on  the  sympathising  eye  were  only 
performed  in  two  instances : — 

In  Case  18,  about  ten  months  after  the  outbreak,  T. 
being  normal,  the  iris  and  shrunken  lens  were  divided 
with  Weiss'  scissors  at  the  level  of  the  pupil,  with  con- 
siderable loss  of  fluid  vitreous;  marked  improvement  in 
vision  resulted. 

In  Case  1,  paracentesis  w^as  done  repeatedly  with  a 
broad  needle  through  ciliary  staphylomata  to  reduce  +T. ; 
pain  seemed  to  be  relieved  temporarily  by  each  operation. 

As  a  result  of  the  above  analysis  I  should  conclude — 

(1.)  That  it  is  well  to  employ  mercurials  in  all  cases 
during  the  acute  stage  from  the  commencement. 

(2.)  That  when  and  while  the  inflammation  is  of  a 
very  severe  type  treatment  should  merely  be  palliative, 
and  no  operative  measures  are  warrantable. 

(3.)  That  cases  of  moderate  severity  are  best  left 
alone  {i.e.,  without  operation)  for  the  first  six  months  at 
least,  but  iridectomy  may  be  then  attempted  if  the  tension 
is  plus  and  the  iris  homhe.  If  at  the  end  of  a  year  the 
tension  is  about  normal,  but  the  pupil  excluded  and 
occluded,  improvement   may  be   expected  from   a   large 
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iridectomy  (when  possible)  with  extraction  of  the  lens, 
followed  later  bj  division  of  the  lymph  and  opaque  mem- 
brane with  Weiss'  scissors.  Or  the  latter  instrument  may 
be  used  alone,  part  of  the  lens-substance  being  removed 
at  the  same  time,  and  the  rest  left  to  absorption  or  subse- 
quent curette  evacuation  if  necessary. 

VII.    Occurrence  of  Sympathetic  Ophthalmitis  after  Excision. 

The  onset  of  the  disease  was  first  observed  subsequently 
to  excision  of  the  exciter  in  four  cases  (12,  33,  34,  35). 

A  very  mild  form  of  inflammation  is,  however,  apt  to 
be  overlooked ;  and  this  was  still  more  the  case  before  our 
present  more  accurate  method  of  examination  with  a  high 
-f  lens  behind  the  ophthalmoscopic  mirror  was  introduced.* 
Case  36  is  instructive  in  showing  hoA\'  easily  a  fallacy  may 
occur  from  a  severe  relapse  being  mistaken  for  a  first  onset. 
Unfortunately  none  of  the  instances  here  given  is  beyond 
suspicion,  with  the  exception  perhaps  of  Case  34,  and  in  it 
there  is  another  source  of  fallacy  in  that  the  patient  had  a 
history  of  rheumatism. 

In  Case  12,  according  to  the  in-patient  notes  in  186^', 
the  sympathising  eye  was  imaflfected  at  the  date  of  excision 
of  the  exciter,  and  does  not  appear  to  have  suffered  for 
at  least  four  days  afterwards,  as  during  this  period  the 
patient  remained  in  hospital.  The  outbreak,  however,  pro- 
bably occurred  within  a  week  after  the  excision  at  farthest, 
as  the  iritis  was  well  developed  on  the  eleventh  day. 

In  Case  33  there  is  considerable  doubt  as  to  the  sympa- 
thetic inflammation  having  really  commenced  after  excision, 
but  sympathetic  "  irritation "  is  alone  mentioned  in  the 
notes  of  this  date  (1804).  Subsequently  the  case  seems  to 
have  been  one  of  moderately  severe  sympathetic  inflam- 
mation, pr()l)ably  with  marked  keratitis  punctata,  as  a 
corneal  nebula  remained  without  any  history  of  a  previous 
corneal  ulceration. 

*  As  examples  of  ii  very  niiUl  form  of  the  disease,  see  the  cases  detailed 
by  Milles,  Trau8.  Oplitli.  Soc,  vol.  iii,  p.  GO. 
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In  Case  35  there  was  well-marked  s;)Tnpathetic  irritation 
at  the  time  of  excision.  Next  day  there  was  conjunctivitis, 
and  five  days  later  ciliary  injection,  the  pupil  being  still 
active,  though  oscillatory.  It  was  not  till  foiu'  weeks  after 
the  excision  that  pain  commenced  and  uitis  was  noted ;  he 
was  under  observation  as  an  in-patient  dm-ing  the  whole 
time.  It  must  be  observed  that  he  was  a  rheumatic 
subject,  and  that  the  inflammation  was  at  fu-st  of  this  type, 
but  later  it  acquired  more  of  the  usual  sympathetic  charac- 
ter, idtimately  leading  to  a  bad  result. 

In  Case  35  the  date  of  the  occui-rence  of  the  sympa- 
thetic ophthalmitis  is  dependent  on  the  accuracy  of  the 
history  given  by  the  patient's  parents,  as  the  injured  globe 
was  excised  at  another  hospital.  From  the  statement  thus 
obtained  the  second  eye  would  seem  to  have  been  first 
affected  "  shortly  after  "  excision. 

VIII.  Miscellaneous  Remarks. 

(a.)  The  history  of  the  nature  of  the  inflammation 
from  which  the  exciter  was  lost  is  very  imperfect  in  Case  3. 
Supposing  it  to  have  been  a  poisoned  wound,  as  the  patient 
stated,  it  is  possible  that  a  locahsed  meningitis  may  have 
been  the  cause  of  the  affection  of  the  portio  dura  and 
auditory  nerves  on  the  same  side. 

(b.)  The  exciting  eye  was  lost  from  panophthalmitis  in 
three  of  the  cases,  viz.,  12,  16,  2'6. 

(c.)  In  several  of  the  cases  there  was  shooting  pain 
complained  of  comparatively  early  in  the  affection,  begin- 
ning on  the  side  of  the  exciting  eye  and  travelling  across 
the  forehead  to  the  opposite  eyeball  and  temple.  This  is  by 
no  means  an  uncommon  history  in  sympathetic  inflamma- 
tion.    (See  Cases  16  and  32.) 

(d.)  The  frequent  recm-rence  of  keratitis  punctata  in 
Case  25  is  noteworthy.  Previous  to  excision,  attacks  used 
to  occur  about  twice  in  the  year.  Shortly  after  excision 
there  was  an  attack,  another  about  a  year  later,  then  others 
at  intervals  of  two  years,  three  years,  thi-ee  years  again,  and 
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one  year.  Though  of  moderate  severity,  the  more  recent 
attacks  do  not  appear  to  have  led  to  much  deterioration 
of  vision. 

(e.)  As  noted  in  Case  M,  the  pupil  of  the  sympathising 
eye  was  oscillatory  previously  to  the  outbreak  of  the  in- 
flammation. This  symptom  of  marked  oscillation  or 
jtimpijig  is  common  in  cases  of  sympathetic  hritation,  and 
I  believe  that  in  some  instances  it  is  the  most  prominent 
warning  present,  the  other  usual  symptoms  (photophobia, 
lacrymation,  &c.)  being  absent  or  slightly  developed.  The 
mode  of  examination  required  is  the  same  as  that  em- 
ployed in  testing  the  activity  of  the  pupil  to  light ;  and 
the  exposure  once  made  is  kept  up  while  the  observation 
lasts.  AVhere  oscillation  occurs,  the  pupil,  after  responding 
promptly  to  the  light-stimulus,  almost  immediately  dilates 
again,  then  contracts  nearly  as  much  as  before,  then 
dilates  wider,  and  continues  thus  to  alternate,  every  now 
and  again  an  especially  wide  dilatation  being  reached ; 
the  interval  between  the  oscillations  varies  from  between 
about  a  second  to  one-fourth  of  a  second.  Minor  degi-ees  of 
this  wavy  condition  of  pupil  are  comparatively  common  in 
cases  of  asthenopia,  especially  when  due  to  hy[3ermetropia 
or  hypermetropic  astigmatism^  and  also  in  persons  of  an 
excitable  nervous  temperament ;  but  I  have  never  observed 
in  such  cases  the  extreme  oscillations  occasionally  met 
with  in  sympathetic  irritation. 

In  this  same  case  (34)  the  patient  complained  of  intense 
headache  and  morning  sickness,  and  I  regret  that  his 
optic  discs  were  not  examined  then,  as  the  symptoms  are 
precisely  those  so  commonly  met  with  in  cases  of  intra- 
cranial disease  associated  with  optic  neuritis. 

(/".)  In  at  least  two  of  the  cases  (36.  40)  the  lymphatic 
glands  of  the  cheek  or  neck  became  swollen  during  the 
ophthalmitis. 

{(J.)  In  one  case  (29)  the  iritis  was  accompanied  by  pus 
ill  the  anterior  chamber,  a  comparatively  rare  association 
ill  sympathetic  inflammation. 
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Doubtful  Cases. 

It  may  be  urged  that  the  recording  of  doubtful  cases 
is  umiecessarj.  It  is  clearly  injudicious,  however,  to  reject 
all  cases  except  such  as  couform  strictly  with  our  pre- 
viously formed  notions  of  this  disease,  and  these  were  all 
sufficiently  like  to  be  judged  sympathetic  on  first  admis- 
sion. It  is  from  doubtful  cases,  indeed,  that  we  sometimes 
learn  exceptional  facts  which  may  perhaps  enable  us  rea- 
sonably to  modify  our  views  concerning  the  disease  under 
consideration.  Care  must,  however,  of  course  be  taken 
not  to  lay  too  much  stress  upon  such  cases,  and  I  have 
therefore  not  included  them  in  the  previous  remarks. 

Case  44.  The  interval  here  is  a  very  long  one,  but 
the  condition  of  the  lost  eye  is  similar  to  what  we  not 
infrequently  find  in  an  exciter  of  the  disease  after  a  long 
interval.  Though  there  was  corneal  ulceration,  the  iritis 
was  apparently  older  in  date.  It  is  intelligible,  too,  that 
the  nutritional  changes  consequent  upon  an  irido-cyclitis 
may  predispose  to  corneal  suppuration;  we  have  an  instance 
of  such  an  association  in  Case  40  given  above. 

Case  45.  In  this  case  the  sympathiser  would  seem  to 
have  suffered  from  a  previous  corneal  ulceration,  but  the 
condition  of  the  iris  on  examination  was  very  suspicious 
of  a  recent  ii-itis  of  the  usual  sympathetic  type,  and  the 
attack  would  seem  to  have  followed  the  blow  causing  pain 
iu  tlie  exciter. 

Case  46.  This  appears  to  have  been  probably  a  case 
of  rheumatic  iritis.  The  history  of  the  attack  in  the  left 
eye  is  very  imperfect,  but  would  suggest  corneal  ulceration 
in  childhood,  followed  by  irido-cyclitis  (?  rheumatic)  in 
late  middle  life.  The  attack  of  so-called  "  glaucoma  "  in 
the  right  was  probably  a  first  attack  of  iritis  in  this  eye. 
This  patient  had  well-marked  duboisiue  delirium. 

Case  47.  There  is  little  doubt  as  to  the  symjDathetic 
nature  of  the  affection  iu  this  instance,  but  the  details  are 
meagre.       The  sympathetic  inflammation  seems  to   have 
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commenced  a  few  months  after  the  injury  to  the  exciter, 
and  apparently  ran  rather  a  severe  course,  probably  leading 
to  complete  blocking  of  the  pupil.  It  was  judged  neces- 
sary to  remove  the  lens  from  the  sympathising  eye  three 
years  later,  and  a  moderately  good  pupil  was  obtained 
with  useful  vision. 
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By  J.  B.  Lawford,  F.R.C.S. 

Cases  of  Dislocation  of  Crystalline  Lens. 

Case  I  (-Begr.  No.  1733). — Dislocation  of  Lens:  Secondary 
Glaucoma  with  intercurrent  attacTcs  of  pain  ;  Retinal  Hcemor- 
rhages  ;   Changes  in  Optic  Nerve. 

Male,  Kt.  62.  Blow  on  left  eye  by  piece  of  wood  twelve 
months  before  admission.  Sight  failed  very  rapidly,  and  in  one 
month  after  accident,  eye  was  blind.  During  that  time  he  had 
severe  pain,  and  has  been  subject  to  short  similar  attacks  ever 
since.  On  admission,  Right  eye  healthy  ;  Left,  slight  ciliary 
injection ;  cornea,  hazy  ;  pupil,  dilated  and  inactive ;  no  p.  1. ; 
T.  +  3. 

Left  eye  excised  :  examined  at  once. 

Cornea  of  normal  appearance,  except  that  there  is  some  loss 
of  transparency.  A.  C.  of  moderate  depth,  but  encroached  upon 
by  adhesion  of  iris  to  cornea  at  periphery,  especially  on  tem- 
poral side.  Lens,  which  is  clear,  is  displaced  downwards  and 
outwards,  and  rests  against  ciliary  processes  at  that  part ;  the 
suspensory  ligament  has  given  way  at  other  parts  of  circum- 
ference of  lens,  so  that  its  upper  edge  is  freely  movable  when 
eyeball  is  moved.  The  iris  and  ciliary  processes  are  atrophied  ; 
the  uveal  pigment  near  the  root  of  iris,  has  disappeared  over 
several  small  areas.  Vitreous  clear,  but  with  slight  loss  of  con- 
sistence. 

JRetina  in  situ;  in  y.s.  region  a  group  of  small  hfemorrhages, 
roughly  circular  in  shape ;  and  three  similar  extravasations  on 
nasal  side  of  disc.     Veins  very  full.     O.D.  slightly  cupped. 

Choroid  apparently  healthy. 

0.  N.  sheath  is  dilated  immediately  behind  the  eyeball. 

Microscopic  Examination  after  Hardening.  —  Cornea,  thin 
but  exhibits  no  structural  change.  Iris,  greatly  atrophied, 
especially  in  peripheral  half.     There  is  close  adhesion  of  iris  to 
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cornea  at  iris-angle,  this  adhesion  being  of  noticeably  greater 
extent  at  the  temporal  side,  over  the  area  on  which  the  dis- 
placed lens  presses.  A  migration  o£  uveal  pigment  into  the 
cornea  has  taken  place  at  this  part,  and  the  pigment  cells  have 
collected  ai'ound  Schlemm's  canal.  This  change  has  occurred 
only  at  lower  and  outer  part.  There  is  slight  ectropium  of 
uveal  pigment  at  pupillary  edge.  The  ciliary  muscle  is  much 
degenerated,  its  bundles  of  fibres  (especially  the  circular)  being 
largely  replaced  by  fibrous  tissue.  This  degeneration  is  more 
evident  on  temporal  side.  The  ciliary  processes  are  con- 
siderably atrophied. 

Lens  hardened,  measures  4"2o  mm.  and  7"75  mm.,  in  its 
antero-posterior  and  transverse  diameters  respectively. 

Retina.  There  is  atrophy  of  nerve-fibre  and  ganglion-cell 
layers.  The  ganglion  cells  have  in  some  places  entirely  dis- 
appeared. The  haemorrhages  are  nearly  all  confined  to  the 
three  innermost  layers  of  retina,  but  some  have  extended  as 
deeply  as  the  outer  granule  layer,  but  have  not  penetrated  it. 

The  optic  papilla  is  slightly  excavated,  the  nerve  fibres  in 
front  of  the  lamina  cribrosa  being  so  atrophied  as  to  be  scarcely 
recognisable,  and  the  central  retinal  vessels  are  left  exposed. 
The  retinal  vessels,  where  cut  across  in  the  sections,  are  all  full 
of  blood  ;  their  walls  are  little  if  at  all  thickened,  bat  have  a 
suspicious  hyaline  appearance,  as  if  degenerate.  No  evidence 
of  thrombosis  obtained  in  the  specimens.  The  portion  of  the 
O.  N.  removed  with  the  eyeball  (about  4  mm.)  exhibits  con- 
siderable change.  The  nerve-fibre  bundles  are  atrophied,  and 
there  is  a  proportionate  increase  in  the  amount  of  fibrous  tissue. 
The  inner  sheath  is  thickened,  and  the  intei-sheath  space,  which 
is  larger  than  normal,  contains  some  apparently  thickened  loose 
fibres,  and  a  number  of  small  concentrically  striated  bodies,  like 
the  corpora  amylacea  often  found  in  the  meninges  of  the  brain. 
There  is  no  increase  in  the  number  of  small  vessels  throughout 
the  nerve;  those  present  exhibit  slight  thickening  of  their 
walls,  which  have  an  hyaline  appearance ;  but  without  any  con- 
centrically arranged  fibrous  tissue  around  them,  such  as  Brailey 
and  Edmunds*  describe.  These  changes  are  most  marked  ira- 
niodiately  outside  the  lamina  cribrosa,  but  extend  to  the  cut  end 
of  the  nerve. 

•  Ophthahuic  lIo8i)il!il  Reports  vol.  x.  Part  I,  p.  80. 
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Case  II  {Reg.  No.  17G5).  —  Wound  of  Cornea;  Dislocation  of 
Lens;  HcemorrJtage  from  Cilianj  Body  and  Choroid;  Com- 
mencing secondarij  Glaucoma. 

Male,  89t.  66.  Left  eye  struck  by  a  2"  nail  nine  days  before 
bis  admission  to  bospital,  on  Marcb  2oth,  1885.  Wben  ad- 
mitted, the  notes  are  :  Right  eye,  healthy  ;  Left  eye,  V-shaped 
scar  in  cornea  at  upper  outer  margin.  P.  dilated,  circular. 
Lens  dislocated  upwards  and  outwards.  T  -f  ?.  V  =  fingers 
at  3". 

Severe  pain  came  on  and  T.  became  +1.  Eye  excised 
April  9th. 

Examination  after  Hardening . — Cornea  curvative  irregular  ; 
upper  and  outer  parts  thickened  and  slightly  bulged  forwards, 
at  site  of  wound.  Iris,  very  narrow,  thick  ;  adherent  to  peri- 
pheral part  of  cornea,  blocking  the  iris-angle.  Lens  dislocated 
upwards  and  outwards  behind  the  ciliary  processes,  against  the 
inner  surface  of  which  it  rests.  Its  lower  and  inner  edge  is 
slightly  tilted  forwards  and  is  just  below  the  centre  of  the 
pupil.  There  is  a  thin  lamella  of  opacity  in  the  lens,  both  the 
nuclear  and  cortical  parts  being  clear.  A  delicate  band  comes 
forwards  from  vitreous  below  its  edge,  and  is  adherent  to  cornea 
at  lower  end  of  the  scar.  Vitreous  clear,  slightly  shrunken  and 
detached  from  retina  posteriorly.  The  retina  is  in  contact 
with  choroid  everywhere.  No  hsemorrhages  in  it.  At  equator, 
below,  there  is  a  shallow  detachment  of  choroid  and  retina  from 
sclerotic ;  the  space  is  filled  by  blood  clot. 

Microscopic  Examination. — Scar  in  cornea,  at  upper  part, 
through  its  whole  thickness  ;  it  is  filled  by  new  tissue  with 
many  nuclei. 

The  iris  is  contracted  and  narrow,  but  thick,  and  is  adherent 
to  the  cornea  at  periphery,  following  closely  the  slight  irregu- 
larities of  its  posterior  surface.  On  the  temporal  side,  where 
the  lens  has  rested  against  its  root,  the  iris  is  thin  and  atropine  ; 
but  towards  pupillary  border  it  becomes  thick  again,  and  is  of 
greater  thickness  than  the  corresponding  part  on  opposite  side 
of  pupil.  This  very  marked  contraction  of  the  iris  has  given 
rise  to  abnormally  deep  grooves  or  folds  on  its  anterior  surface. 
There  are  very  slight  signs  of  inflammation  in  it. 

The  ciliary  muscle  and  processes  show  no  structural  change, 
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except  in  one  part,  on  wliicli  the  lens  rests ;  here  hsemorrhage 
lias  occurred  between  ciliary  muscle  and  sclerotic,  separating 
them,  and  the  blood  has  penetrated  among  the  fibres  of  the 
muscle. 

At  lower  part,  the  band  stretching  forwards  from  viti^eous 
originates  in  that  portion  adjoining  the  ciliary  processes,  and 
passing  close  to  lower  border  of  the  displaced  lens,  becomes 
adherent  to  the  cornea  at  the  lower  end  of  the  cicatrix.  It  ia 
composed  of  homogeneous  fibres,  which  stain  badly,  and 
closely  resemble  the  fibres  of  the  suspensory  ligament  of  the 
lens.     It  appears  to  support  the  lower  edge  of  the  lens. 

The  lens,  which  is  of  normal  shape  and  size,  rests  by  about 
^  of  its  anterior  surface  against  the  ciliary  body,  the  remainder 
of  its  anterior  surface  being  free  in  the  pupil.  There  is  no  dis- 
coverable wound  of  the  capsule,  nor  any  noticeable  alteration 
in  the  lens-fibres. 

The  vitreous  is  shrunken,  but  shov\'s  no  inflammatory  signs. 

The  blood-vessels  of  the  retina  are  all  full.  Ko  j»athological 
changes  found  in  this  coat  or  the  choroid  (except  the  htemor- 
rhage  previously  mentioned),  but  in  several  places  the  pig- 
mented epithelium  tears  away  with  the  retina  from  the  choroid, 
looking  as  if  there  had  been  some  slight  inflammation.  The 
ojotic  papilla  and  nerve  appear  healthy. 

Case  III  (Reg.  No.  1806). — Dislocation  of  a  Cataractous  Lens 
during  Violent  Coughing ;  no  Symptoms  during  twelve  years ; 
then  Attach  of  Fain  and  Increase  of  Tension. 

Male,  aet.  67.     Fifteen  years  before  admission  the  sight  of 

left    eye  failed    gradually   without   any   assignable    cause.     It 

remained  "  quite  blind  "  for  three  years.     Patient  thinks  there 

was   "  a  cataract  on  the   sight."     Then  after   a  violent  fit  of 

coughing  he  found  he  could  see  with  that  eye.     He  retained  the 

full  amount  of  sight  thus  recovered  for  nearly  12  years,  and  the 

eye  never  gave  him  any  trouble.     A  fortnight  before  admission 

he  "  caught  cold  "  in  left  eye ;  severe  pain  supervened  and  sight 

.     .  20 

failed.       On    admission  :    R.    ^.      L.    counts   fingers    at  18'' ; 

cornea  haz}',  A.  C.  deep,  iris  tremulous  ;  lens  seen  in  lower  part 
of  vitreous  ;  T  -fl  or  2. 
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After  excision  the  eyeball  was  divided  into  anterior  and 
posterior  halves. 

The  lens,  which  is  opaque  and  slightly  shrunken,  lies  at  lower 
part  of  eyeball,  against  inner  surface  of  retina,  a  short  distance 
posterior  to  ora  serrata.  There  is  no  naked  eye  change  in  the 
vitreous  over  it ;  in  the  choroid  there  is  a  single  patch  of  atrophy, 
with  pigment  accumulation  at  its  margin,  close  to  but  slightly 
anterior  to  the  position  of  the  lens.  The  retina  and  choroid 
elsewhere  both  look  quite  normal. 

The  A.  C.  is  filled  by  coagulated  soft  semi-transparent  effu- 
sion. The  cornea  and  iris  exhibit  no  naked  eye  change  ;  the 
ciliary  processes  are  not  evidently  altered. 

Microscopical  Examination. — Cornea.  No  alteration  in  its 
substance ;  at  limbus  there  are  very  numerous  vessels,  with 
some  small  cell  accumulation  beneath  conjunctiva.  The  A.  C. 
in  the  sections,  contains  some  portions  of  the  coagulnm  which 
filled  it;  these  consist  of  a  very  fine  fibre-network  with  some 
faintly  granular  material.  Adhering  to  the  post  surface  of  the 
cornea  are  several  groups  of  large  rounded  granular  cells,  each 
with  a  single,  usually  central,  nucleus  ;  similar  cells  are  present 
on  anterior  surface  of  iris,  in  considerable  numbers,  and  a 
few  are  seen  on  inner  surface  of  ciliary  processes  and  pars 
ciliaris  retinae.  The  angle  of  A.  C.  is  large,  and  there  is  no 
sign  of  adhesion  of  iris  to  cornea.  Among  the  trabeculae 
of  the  ligamentum  pectinatum,  in  the  spaces  of  Fontana,  are 
considerable  numbers  of  small  staining  cells,  which  also  extend 
to  and  sui'round  Schlemm's  canal.  The  corneal  portion  of  the 
ligameut  is  more  than  usually  prominent,  partly  perhaps  from 
traction  by  the  iris,  which  is  at  a  greater  distance  from  it  than 
in  an  eye  with  an  A.  C.  of  normal  depth,  and  partly  from  the 
collection  of  cells  in  large  numbers  among  its  meshes. 

The  ciliary  muscle  has  undergone  very  little  change ;  a  few 
of  the  bundles  of  circular  fibres  have  degenerated  and  are 
replaced  by  a  fibrous  tissue.  There  are  no  inflammatory  signs 
in  it.  The  ciliary  processes  though  perhaps  slightly  too 
prominent  are  not  (microscopically)  inflamed. 

The  iris  appears  healthy ;  there  is  no  membrane  in  the 
pupil. 

Close  to  the  spot  at  which  the  lens  lay,  the  retina  and 
choroid  are  slightly  adherent ;  and  at  the  patch  of  atrophy 
VOL.  XI.  2   A 
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mentioned  above,  tlie  choroid  is  reduced  to  a  very  thin  layer, 
M^ith  mucli  pigment  heaped  up  around  it.  Elsewhere  both 
these  coats  show  no  evidence  of  pathological  change. 

The  op^ic  nerve  and  papilla  are  healthy,  and  the  central 
retinal  vessels  are  free  from  inflammatory  signs. 

The  physiological  pit  in  O.  D.  is  filled  by  a  material  consist- 
ing of  numbers  of  small  leucocyte-like  cells,  and  a  few  larger 
granular  cells,  with  some  fibrillated  structure  ;  the  whole  mass 
probably  being  altered  vitreous.  Similar  material  is  adherent 
to  retina  in  neighbourhood  of  optic  papilla.  The  bulk  of 
vitreous  was  unfortunately  lost,  so  that  no  nucroscopical 
examination  of  it  was  made — bnt  the  appearances  at  the  disc 
render  it  probable  that  it  had  undergone  some  degeneration  and 
cell  infiltration. 

Case  IV  {Ueg.  Ko.  2021). — Perforating  Woimd  at  Sclero- 
corneal  Junction  ;  Entanglement  of  Iris  ;  Wound  and  Disloca- 
tion of  Lens;  Severe  Plastic  Tnfiamination ;  Onset  of  Sym- 
pathetic Opldlialmitis  seven  weehs  later. 

Female,  fet.  43.  Blow  on  right  eye  by  handle  of  a  mangle 
13  weeks  before  she  came  to  hospital.  Sight  lost  "at  once." 
The  injured  eye  gave  her  very  little  pain,  and  she  only  applied 
for  advice  on  account  of  failure  of  the  left  eye  for  the  past  six 
weeks.  On  admission  :  Right,  shrunken  and  becoming  squared  ; 
cornea  steamy,  shallow  A.  C.  On  inner  side  just  beyond  corneal 
border  are  two  prolapsed  portions  of  iris ;  iris  wanting  in  inner 
half.  Lens  not  quite  clear.  T.  — .  Left,  sympathetic  ophthal- 
mitis.    Right  excised  and  opened  by  antero -posterior  section. 

Cornea  irregularly  thickened.  At  its  nasal  border  is  the 
scar  of  a  wound,  at  the  upper  and  lower  ends  of  which  there  is 
a  small  prolapse  of  iris.  This  scar  externally  is  just  at  sclero- 
corncal  junction ;  its  course  is  oblique,  so  that  internally  (on 
posterior  surface  of  cornea)  it  is  well  in  corneal  tissue.  The 
iris  is  entangled  in  whole  length  of  the  scar,  but  only  shows 
c-xternally  at  its  extremities. 

The  lens,  which  is  bulky,  appj'oximately  spherical  in  shape, 
and  partially  opaque,  is  dislocated.  It  lies  obliquely,  its  inner 
edge  being  displaced  inwards  and  forwards,  and  is  in  close 
apposition  with  cornea,   iris,   and   rilinry   body.     Between    the 
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lens  and  cornea  on  temporal  side,  the  ms  intervenes.  The 
ciliary  processes  are  apparently  swollen  and  the  choroid 
thickened.  On  its  inner  surface,  in  temporal  half  of  eyeball  is 
a  layer  of  grey  jelly-like  material,  which  separates  the  retina 
from  the  choroid.  Elsewhere  the  two  coats  are  in  contact. 
The  papilla  optica  is  prominent ;  vitreous  fluid  in  greater  part. 

Microscopic  Examination.  —  In  the  iieighboui-hood  of  the 
wound  (6)  the  cornea  is  infiltrated  with  small  cells,  and  slightly 
increased  in  thickness.  The  wound  is  occupied  by  tissue 
containing  large  numbers  of  nuclei  and  some  pigment,  and 
evidently  consists  chiefly  of  iris,  though  it  is  unrecognisable  as 
such.  The  ciliary  micscle  and  processes  adjoining  the  wound 
are  much  disorganised.  The  iris  at  temporal  side  is  between 
the  displaced  lens  and  the  cornea,  with  both  of  which  it  is  in 
contact.  It  is  inflamed,  and  the  uveal  layer  considerably  dis- 
turbed. On  its  posterior  surface,  between  it  and  leus  capsule, 
is  a  thin  layer  of  new  tissue  ;  this  passes  over  the  root  of  iris 
and  tips  of  ciliary  processes  and  round  the  edge  of  lens,  then 
extending  across  (a)  close  to  posterior  lens  capsule,  it  becomes 
continuous  with  the  scar  tissue  and  the  cornea  on  the  nasal 
side.  In  this  tissue,  which  consists  of  well-formed  long  fibre- 
cells,  some  new  vessels  are  developing  behind  the  lens.      The 


lens  has  been  wounded  on  the  inner  side  just  behind  its  equator, 
and  the  fibres  are,  at  this  part,  much  degenerated.  Similar 
changes  are  extending  along  cortical  layers,  chiefly  beneath 
posterior  capsule.  The  choroid  is  intensely  inflamed,  and 
thickened  throughout.  It  is  packed  with  small  cells.  Its 
inner  surface  is  corrugated,  and  shows  here  and  there  small 
colloid  outgrowths.  The  pigment  epithelium  remains  adherent 
to  choroid.     The  retina  is  inflamed,  but  far  less  severely  than 

2   A   2 
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the  choroid.  The  O.D.  is  swollen,  but  there  is  very  little  hyper- 
nucleation  either  at  the  papilla  or  in  the  portion  of  nerve 
removed.  In  the  intersheath  space  close  to  eyeball  there  is 
slight  noticeable  increase  of  tissue. 

Case  V  (Reg.  No.  2032).  —  Wound  of  Conjunctiva  and  (non- 
perforating)  of  Sclerotic.  Dislocation  of  Lens  between  Ciliary 
Body  and  Sclerotic. 

Female,  aet.  38.  Right  eye  struck  by  a  clasp  knife  thrown 
at  her  12  days  previously. 

When  admitted  to  hospital  the  following  notes  were  made. 
R.  Blood  in  A.C.  P.  widely  dilated.  No  reflex  from  fundus. 
V.  ^  hand  reflex.  T.n.  A  fleshy  granulation  on  conjunctiva  at 
lower  part.  L.  My.  —  5  D.,  otherwise  n.  After  removal  of 
the  R.  eye  there  was  found  to  be  a  moderate  amount  of  hard 
irregular  thickening  on  the  external  surface  of  the  sclera  at 
lower  part  of  globe,  surrounding  the  insertions  of  inferior  rectus 
and  inferior  oblique  muscles.  On  dividing  the  eyeball,  the  fol- 
lowing conditions  were  observed: — Cornea  unaltered.  No  scars 
of  wound  discoverable.  Some  blood  clot  in  A.C.  Lens,  which 
is  of  normal  shape  and  nearly  clear,  lies  against  sclera  and 
sclero-corneal  junction  at  lower  part ;  the  lower  two-thirds  of  its 
anterior  surface  being  in  apjjosition  with  the  sclerotic ;  the 
upper  one -third  projecting  into  A.C.  (see  Woodcut).  It 
measures  4  mm.  antero-posteriorly,  and  8"5  mm.  transversely. 
On  its  posterior  surface  the  ciliary  body  and  iris  rest,  the  latter 
thickened,  and  contracted  to  a  very  narrow  rim. 

The  ciliary  body  is  torn  from  the  sclerotic  all  round,  but  the 
separation  is  very  slight  except  where  the  lens  intervenes. 
The  retina  and  clwroid  are  in  apposition  throughout ;  but  the 
latter  is  separated  from  the  sclerotic  at  equator  below,  by  some 
blood  clot.  The  vitreous  contains  some  blood,  and  about  the 
lens  and  ciliary  processes  at  lower  part  a  small  quantity  of 
coagulated  blood  is  lying. 

Microscopic  Examination. — Tlie  posterior  half  of  eyeball  was 
unfortunately  lost.  The  lens  capsule  is  apparently  intact,  and 
the  lens  fibres  show  very  little  change,  but  some  degenerative 
process  is  begiTining  at  tlic  central  part.  Tlic  attacliment  of 
ciliary  musclo  and  iris  to  sclerotic  is  completely  broken  through. 
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The  ciliary  muscle  and  iris  are  contracted  and  thick,  and  the 
latter  contains  some  extravasated  blood.  A  thin  layer  of  blood 
Corel's  the  anterior  surface  of  vitreous.  The  iris  where  not  in 
contact  with  lens  is  rather  less  contracted  and  puckered.     Its 


origin  has  been  ruptured  in  whole  circumference.  No  inflam- 
matory signs  are  present  except  in  sclerotic  and  episcleral  tissue 
at  lower  part.  The  sclerotic  here  contains  numbers  of  small 
staining  corpuscles,  and  on  its  outer  surface  is  a  moderately 
thick  layer  of  tissue  (i),  consisting  of  an  irregular  fibrous  net- 
work with  numerous  nuclei  and  connective  tissue  corpuscles  ; 
it  is  not  very  vascular.  No  trace  of  perforating  wound  dis- 
covered. In  anterior  part  of  sclerotic  below,  at  a  point  corre- 
sponding to  the  granulation  on  conjunctiva  is  a  small  scar,  well 
healed,  and  only  extending  half-way  through  the  sclera. 

The  above  cases,  in  which  displacement  of  lens 
occurred,  oiFer  several  points  of  interest  and  doubt.  In 
Case  1  a  not  unusual  form  of  dislocation  of  the  lens  ^ave 
rise,  as  it  so  frequently  does,  to  a  secondary  glaucoma 
Avith  macroscopic  and  microscopic  changes,  typical  of 
increased  tension,  of  some  duration,  whether  primaiy  or 
secondary.  The  blocking  of  the  iris  angle  must  have 
occun'ed  first,  at  that  part  upon  which  the  displaced  lens 
exerted  pressm'e.  By  interfering  with  free  drainage 
over  this  area,  more  work  would  be  thrown  upon  the 
excretory  channels  in  the  angle  of  the  anterior  chamber 
in  the  rest  of  its  circumference  ;  and  although  this  angle 
(from  the  absence  of  the  lens  behind  a  large  part  of  the 
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iris)  must  have  been  larger  than  normal,  the  task  proved 
too  severe,  and  the  iiis  was  forced  forwards  against  the 
periphery  of  the  cornea,  to  which  it  became  adherent  all 
round.  A  sufficient  degree  of  tension  to  obliterate  sight 
appears  to  have  been  established  within  a  month  of  the 
accident.  The  hfemorrhages  in  the  retina  were  recent; 
and  there  were  no  traces  of  former  extravasations.  In 
Case  2  a  similar  displacement  had  occurred,  and  like 
conditions  were  apparently  being  set  up.  The  eye  was 
excised  14  days  after  the  injury,  yet  already  adhesion 
of  the  iris  to  cornea  at  periphery  was  evident. 

Case  3  is  one  of  some  rarity.  The  lens,  w^hich  was 
probably  cataractous  and  slightly  shrunken,  became 
dislocated  into  vitreous  during  violent  coughing;  and 
during  a  period  of  12  years  it  gave  rise  to  no  symp- 
toms. The  pain  and  other  symptoms  which  brought 
the  patient  to  hospital  w^ere  attributed  to  "  cold,"  and 
though  he  stated  that  the  sight  of  the  eye  had  failed, 
there  was  no  evidence  that  it  had  been  previously  any 
better  than  on  admission,  when  it  was  about  as  good  as 
might  be  expected  in  an  aphakic  eye.  The  cause  of  the 
increased  tension  is  doubtful ;  there  was  no  adhesion  of 
iris  and  cornea  to  block  the  angle,  but  there  was  a  notice- 
able cell  aggregation  in  the  meshes  of  the  ligamentum 
pectinatum  and  about  Schlemm's  canal,  which  might  not 
unreasonably  be  expected  to,  at  least,  retard  the  outflow 
in  this  situation. 

In  Case  4  the  changes  found  after  excision  must  be 
attributed  less  to  the  effect  of  a  dislocated  lens  than  to 
the  perforating  wound,  and  the  probable  introduction  of 
a  materies  moi'hi.  The  inflammatory  processes  which 
ensued  were  of  a  plastic  nature,  and  new  tissue  de- 
veloped, forming  a  layer  (shown  in  the  Woodcut)  which 
encircled  the  crystalline  lens.  In  the  posterior  part  of 
the  capsule,  behind  the  lens,  new  vessels  were  found  in 
process  of  development ;  a  condition,  I  believe,  not  very 
often  met  with. 
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Case  5  is  an  example  of  a  rare  form  of  displacement, 
and  it  is  not  easy  to  understand  from  a  mechanical  point  of 
view  how  such  a  dislocation  could  occur.  The  fact  that 
the  anterior  attachment  of  the  ciliary  muscle  and  iiis  were 
broken  through  in  the  whole  circumference,  favour  the 
inference  that  the  lens,  which  had  been  dislocated  into  the 
A.C.,  had  simply  slipped  into  the  space  between  the 
choroid  and  sclerotic  at  the  most  dependent  part ;  but  I 
am  disinclined  to  think  so,  as  the  leus  was  so  firmly 
held  in  its  new  position,  that  it  could  not  be  shaken  back 
into  the  anterior  chamber  immediately  after  removal  of 
the  eyeball.  The  eye  was  presumably  myopic  (the  L.  eye 
had  My.  of  5  D.),  and  the  attachment  of  iris  and  ciliary 
muscle  would  be  weaker  and  more  easily  ruptured  than 
in  an  emmetropic  or  hypermetropic  eye. 

In  Vol.  I  of  the  "  Ophthalmological  Society's  Transac- 
tions," Mr,  Nettleship  has  recorded  a  case,  in  which  an 
opaque  lens  disappeared  into  a  pouch,  apparently  between 
the  choroid  and  sclerotic  at  the  upper  part,  when  the 
patient  lay  down,  and  slipped  back  into  the  A.C.  on 
his  resuming  the  erect  position.  There  was  a  history  of 
a  blow  some  years  previously.  It  is  possible  that  in  this 
instance  a  dislocation  similar  to  that  of  Case  5  had 
occurred,  and  that  as  time  went  on,  the  lens  became  so 
much  shrunken  that  it  was  able  to  escape  fx'om  its  nest 
between  the  sclerotic  and  ciHary  body,  and  appeared  in 
the  anterior  chamber.  Such  might  have  been  the  ulti- 
mate result  in  Case  5  had  the  eve  not  been  i-emoved. 


338 


NOTES     ON     IN-PATIENTS. 


Bj  E.  Treacher  Collins, 
Senior  House  Surgeon,  Royal  London  Ophthalmic  Hospital. 

[.   Four    Cases  of  Interstitial   Keratitis,   with    Ulceration   of 

Cornea. 

The  follomng  are  the  notes  of  four  cases  of  an  unusual 
type  of  interstitial  keratitis,  all  of  which  commenced  with 
opacity  of  the  cornea,  followed  by  intense  vascularity, 
beginning  at  the  margin  and  gradually  extending  all  over, 
antil  ultimately  only  a  small  central  island  of  non- vascular 
structure  was  left.  This  central  patch  became  yellow,  and 
afterwards  ulcerated ;  in  one  of  the  cases  the  ulcer  per- 
forated, in  the  others  it  cicatrised.  The  vascular  part  of 
the  cornea  gradually  cleared  up,  but  the  central  portion 
remained  permanently  opaque.  In  all  four  cases  there  were 
unmistakable  signs  of  inherited  syphilis,  either  in  the  teeth 
or  in  the  physiognomy,  Mr.  Jonathan  Hutchinson,  in  his 
book  on  "  Syphilitic  Diseases  of  the  Eye  and  Ear,"  has 
recorded  and  pictured  one  somewhat  similar  case,  in  which 
he  says,  "  there  appeared  to  be  a  deposit  of  pus  in  the  centre 
of  the  cornea  between  its  layers.  The  whole  surface  of 
the  cornea  was  of  deep  cheriy-red  colour,  from  the  inter- 
lacing of  minute  vessels,"  and  he  goes  on  to  say,  "so  acute 
an  inflammation  of  the  corneae  as  occun-ed  in  this  instance 
I  have  never  before  witnessed  in  connection  with  hereditary 
syphilis.  The  girl's  feeble  health  and  under-fed  condition, 
taken  together  with  the  exhibition  of  mercury  in  such 
doses  as  to  be  a  powerful  depressant,  ought  probably  to 
be  made  to  explain  this  unusual  severity." 

In  the  follo^^^ng  cases,  however,  all  the  patients  were 
robust,  and  had  not  been  subjected  to  large  doses  of 
mercury  previous  to  the  appearance  of  the  acute  symp- 
Idjhs, 
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Case  1.— Matilda  W.,  a  well-nourished,  rosy-cheeked  girl, 
with  prominent  frontal  eminences,  a  depressed  bridge  to  her 
nose,  and  scars  abont  the  angles  of  her  mouth,  but  regular, 
well-formed  teeth,  set.  10,  came  to  the  hospital  first  on  New 
Year's  Day,  1885,  under  Mr.  Lawson.  Both  corner  were  hazy 
and  infiltrated,  and  at  the  margins  were  very  fine  networks  of 
blood-vessels,  which  gradually  encroached  on  all  sides  towards 
the  centre  of  the  corneae.  On  March  16,  central  ulceration  of 
both  corneae  was  noted,  the  remainder  being  everywhere  vascu- 
lar At  the  beginning  of  April  the  ulcer  in  the  right  eye 
perforated,  and  on  October  4,  1886,  the  right  cornea  was 
staphylomatous  and  opaque ;  the  eye  painful,  T.  -|-  2  ;  no  percep- 
tion of  light.     It  WMS  excised  on  October  12. 

In  the  left  eye  the  peripheral  part  of  the  cornea  had  cleared, 
but  there  was  still  a  central  leucoma,  the  pupil  was  active,  and 
.she  could  count  fingers  at  two  feet. 

Case  2. — Thei-esa  K.,  £efc.  6,  came  first  as  an  out-patient  to 
Mr.  Lang,  on  January  27,  18SG.  There  was  no  specific  history 
from  the  father,  bnt  the  child  was  born  puny;  had  had  snuffles 
and  a  sore  bottom;  the  next  child,  older,  also  had  had  snuffles. 
On  admission  into  the  hospital,  on  March  4,  1886,  there  was  a 
sloughing  central  ulcer  in  the  middle  of  each  cornea,  and  both 
corneae  were  completely  vascular,  and  the  T.  — .  On  March  18 
the  ulcers  were  healing,  and  the  periphery  of  the  corneaj  had 
commenced  to  clear ;  the  tension  of  the  left  was  still  minus  ; 
that  of  the  right  normal.  On  April  12  the  periphery  was  clear 
in  both,  but  dense  central  opacities,  larger  in  the  left,  remained. 
T.  normal  in  both. 

Case  3.— Henry  J.,  ast.  21,  has  a  markedly  concave  phy- 
siognomy, and  very  typically  notched  teeth  ;  his  lower  jaw  is  so 
bent  and  prominent,  that  with  his  mouth  shut  there  is  fully  a 
space  of  half  an  inch  between  his  upper  and  lower  incisors.  He 
came  as  an  out-patient  to  Mr.  Gunn  first  on  May  19,  1886.  His 
right  eye  had  then  been  bad  three  weeks  ;  there  was  considerable 
ciliary  injection,  and  the  cornea  was  uniformly  semi-opaque, 
like  ground  glass.  In  the  left  eye,  which  had  been  bad  only  four 
days,  there  was  a  haze  of  the  cornea,  and  a  vascular  patch  at  the 
lower  part.      He  was  treated  as  an  out-patitut,  taking  hydr.  Z. 
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cret.  in  pills,  and  having  atropine  ointment  and  warm  boracic 
acid  bathing  locally.  The  vascularity  of  the  cornea  had 
increased  considerably  by  June  12,  when  he  was  admitted  into 
the  hospital ;  he  was  then  given  hydr.  c.  cret.  in  pills  twice  a 
day,  which  soon  began  to  salivate  him,  and  nng.  atropise  sul- 
phatis  gi's.  iv  to  31,  to  be  put  into  his  eyes  three  times  a  day. 
The  atropine  caused  swelling  and  redness  of  the  lids,  and  dubo- 
isine  had  to  be  substituted.  The  cornese  became  uniformly 
vascular  and  ulcerated  in  the  centres,  but  they  healed  without 
perforating,  and  the  comeae  ultimately  cleared  up,  leaving  dense 
central  opacities,  which  were  still  present  on  October  8,  1886. 

Case  4. — Walter  R.,  set.  14,  came  into  the  hospital  under 
the  care  of  Mr.  Tay,  on  August  18,  1886.  His  teeth  were  very 
irregular  and  small,  but  not  notched ;  his  physiognomy  was 
suggestive  of  hereditary  syphilis.  Inflammation  had  com- 
menced in  the  left  eye  seven  weeks  pi-eviously ;  the  cornea  was 
then  hazy  all  over,  Avith  a  ring  of  vascularity  all  round,  most 
marked  above,  Avhere  it  extended  3  mm.  within  the  sclero- 
corneal  junction.  In  the  right  eye  there  was  a  white  patch  on 
the  anterior  capsule  of  the  lens,  and  one  posterior  synechia,  but 
no  history  of  inflammation  in  that  eye  could  be  obtained.  On 
August  30,  the  cornea  was  vascular  all  over,  except  the  central 
2)art,  which  was  staphyloraatous.  On  Sejitember  17  a  central 
yellowish  ulcer,  with  distinct  loss  of  substance,  was  noted,  and 
the  periphery  had  begun  to  clear.  When  last  seen  in  November, 
the  ulcer  had  healed,  leaving  a  dense  central  opacity,  and  the 
periphery  of  the  cornea  was  quite  clear. 

II.   The  Ti^eatment   of   Granular    Ophthalmia  ivith    Carbolic 

Acid. 

So  intractable  a  disease  as  granular  ophthalmia  has 
necessarily  from  time  to  time  had  many  and  varied  forms 
of  treatment  tried  for  its  cure.  Of  the  numerous  caustic 
preparations  that  have  been  used,  nitrate  of  silver  and 
Kul})hate  of  copper  continue  most  in  favour.  Of  late  I 
have  in  several  cases  applied  pure  carbolic  acid  just 
liquefied,  and  believe  it  to  be  quite  as  efficacious  as  these 
caustics ;  it  has  this  advantage  al.so,  that  its  application  is 
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a  much  less  paiuful  procedure,  on  account  of  the  local 
anjesthetic  action  possessed  by  carbolic  acid.  Further,  it 
does  not  stain  the  conjunctiva  when  used  for  a  prolonged 
period,  as  is  the  case  with  nitrate  of  silver.  I  paint  it  on 
the  inner  surface  of  the  everted  eyelids  with  a  camel's  hair 
brush,  at  intervals  of  one  or  two  days,  applpng  it  more 
particularly  at  the  seat  of  the  granidations.  I  then  syringe 
any  excess  off  with  a  stream  of  Avater,  being  careful  not  to 
let  the  undiluted  solution  go  either  on  the  cornea  or  skin. 
The  surface  of  the  conjunctiva  is  turned  white,  and  in  a 
minute  or  two  rendered  auEesthetic ;  a  shght  amount  of 
inflammation  is  set  up,  and  destruction  of  the  epithelium 
follows.  Absorption  of  the  granulations  is  stimulated, 
and  the  trachoma-coccus  (supposing  such  to  exist)  is 
doubtless  killed  by  the  carbolic  acid. 

III.   Statistics  of  Cases  of  Extraction  of  Cataract  before  and 
since  the  Introduction  of  Cocaine. 

So  much  has  been  said  and  written  of  late  on  the  evil 
effects  of  cocaine,  that  I  think  it  may  be  interesting  to 
make  a  comparison  between  the  cases  of  cataract  extrac- 
tion occurring  in  the  hospital  during  the  year  1883,  before 
the  introduction  of  cocaine,  and  those  treated  in  1885, 
when  cocaine  made  up  with  a  saturated  solution  of  boracic 
acid  was  used  in  almost  all  cases.  In  making  this  com- 
parison, I  have  counted  the  number  of  cases  of  pan- 
ophthalmitis, the  number  of  cases  of  loss  of  vitreous,  and 
the  number  of  cases  of  severe  iritis,  with  the  foUo wing- 
results  : — 

In  1883  there  were  22b  cases  of  extraction  of  senile 
cataract ;  14  suppurated,  or  6*2  p.  c. ;  32  cases  lost  vitreous, 
or  14*2  p.  c. ;  and  16  cases  had  severe  iritis,  or  7-1  p.  c.  In 
1885  there  were  264  cases  ;  only  3  suppurated,  or  1*13  p.  c. ; 
22  cases  lost  vitreous,  or  8-3  p.  c. ;  and  9  cases  had  severe 
iritis,  or  3*49  p.  c. 

Mr.  Morton,  in  the  Royal  London  Ophthalmic  Hospital 
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Reports  for  1879,  Vol.  IX,  published  the  results  of  146  cases 
of  extraction  of  cataract  occurring  in  1875  and  1876;  of 
these  8  suppurated,  or  5*47  p.  c.  ;  6  lost  vitreous,  or 
4*1  p.  c.  ;  and  18  had  severe  iritis,  or  12  "3  p.  c.  These 
figures  speak  for  themselves. 
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MISCELLANEOUS     CASES     AND     OBSERVATIONS. 

By  W.  J.  CoLLixs,  M.D.,  M.S.,  B.Sc.  (Lond.). 

Clinical  Assistant  to  the  Hospital. 

Paralysis  of  External  Ocular  Muscles  in  Child  aged  Seven.  No 
other  Paralysis.  Slight  Cerebral  Symptoms.  Coma.  Death 
in  Five  Weeks  from  First  Symptom. 

Agnes  K.,  ast.  7,  daugliter  of  a  coacliman,  a  delicate  child, 
complained  on  April  22  of  sudden  diplopia,  and  her  mother 
noticed  she  squinted.  On  April  30  she  was  brought  to  Moor- 
fields  ;  there  was  then  well-marked  paralysis  of  the  left  external 
rectus  and  superior  oblique  muscles,  the  secondary  deviation 
exceeding  the  primary.  There  was  no  other  paralysis.  The 
sight  of  the  left  eye  had  got  rapidly  worse  since  the  supervention 
of  the  diplopia,  and  was  now  reduced  to  bare  p.  1. ;  the  media 
were  clear ;  the  optic  disc  exhibited  a  misty  outline,  and  the 
veins  were  tortuous  ;  there  was  well-marked  shot-silk  appearance 
of  the  retina,  and  nothing  else  abnormal.  On  being  questioned 
the  mother  said  she  had  noticed  the  child  had  been  more  drowsy 
than  usual,  and  at  times  sick  ;  she  had  also  complained  of  pain 
iu  the  left  brow.     Otherwise,  though  delicate,   the  child  was 

apparently  sound.     The  right  eye  V.  =   — ,  andJ.l.   The  mother 

was  warned  of  the  possibility  of  danger,  and  advised  to  send  for 
a  medical  man  should  any  head  symptoms  arise.  The  child 
attended  weekly  until  May  21,  with  but  slight,  if  any,  change 
in  the  symptoms,  beyond  some  increase  of  the  neuro-retinitis ; 
on  that  day  she  was  comatose  in  the  evening,  and  Mr.  Strugnell, 
of  Highgate,  was  called  in.  He  has  kindly  informed  me  of  the 
subsequent  history.  The  temperature  never  exceeded  101° ; 
there  were  no  convulsious  of  any  kind;  the  coma  deepened;  on 
tickling  the  soles  of  the  feet  the  legs  were  drawn  up  after  a 
marked  interval.  The  symptoms,  he  thought,  pointed  more  to 
tumour  than  to  meningitis.  The  child  died  on  May  27.  No 
post  mortem  examination  was  made. 
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A  closely  similar  case  to  this,  in  a  child  aged  5,  which 
was  under  treatment  at  the  same  time,  completely  recovered. 
Small  doses  of  hyd.  c.  cret.  and  of  pot.  iod.  were  pre- 
scribed. 

The  possible  gi'avity  of  ophthalmoplegic  symptoms 
occurring  in  a  child  would  appear  to  be  greater  than  in 
adults,  in  whom  the  prognosis  is  usually  very  favourable, 
most  cases  yielding  to  continued  treatment  with  iodide  of 
potassium. 

Feigned  Monocular  Blindness  in  a  Girl  aged  Nine. 
L.  E.  W.,  set.  9,  from  Henley,  came  to  the  hospital  on 
August  9,  complaining  that  the  right  eye  was  blind ;  this  had 
"  prevented  her  attending  school  more  than  three  days  in  the  last 
six  months."  Her  manner  was  suspicious,  and  her  physiognomy 
not  reassuring.  She  answered  hesitatingly,  and  was  prone  to  tears 
when  pressed  to  answer  questions.  The  eye  was  fully  examined 
under  homatropine,  and  nothing  abnormal  was  discovei'ed ; 
there  was  no  strabismus.  With  a  prism  diplojDia  was  readily 
conceded,  and  the  red  and  green  letters  were  fluently  recognised 
through  the  red  and  green  spectacles.  Her  mother  repudiated 
the  suggestion  of  deceit,  and  pi'otested  that  if  her  left  eye  was 
covered  she  could  not  find  her  way  by  herself.  This  done,  she 
did  not  fall  over  or  encounter  any  obstacle,  but  waved  her  hand 
feelingly  in  front  of  her,  and  skulked  along,  all  the  while  keeping 
a  sharp  look  out  with  the  "  bhnd  "  eye  on  those  watching  her. 

Cataract  Twenty -four  Years  Maturing. 

William  W.,  set.  85,  brings  out-patient  letter,  bearing  Sir  W. 
Bowman's  name,  and  the  date  24th  July,  1862,  on  which  it  is 
noted,  "  L.E.,  cataract  mature,  fingers  within  6  inches;  R.E. 
words  of  No.  2,  myopic  " ;  on  September  18,  1883,  there  is  a 
note,  "  J.  1  at  4  inches  ;  R.E.  J.  10  at  G  inches." 

On  September  21,  1886,  the  cataracts  in  both  eyes  were 
partial  and  immature;  the  left  has  a  very  dense  white  nucleus 
and  cortical  stria),  occupying  all  except  the  uppermost  part ;  like- 
wise in  the  right  the  upper  part  is  alone  clear.  Through  these 
gaps  the  fundus  of  each  eye  could  be  seen,  and  a  large  staphy- 
loma discovered  round  each  O.D. 
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An  Argument  in  favour  of  Meridional  Accommodation. 

A  girl,  Eet.  19,  from  Port  Elizabetli,  complained  of  myopia, 
for  which  she  had  been  ordered  —  6  D.  glasses  for  all  purposes, 
but  these  did  not  relieve  her  asthenopia.  By  retinoscopy  it  was 
found  that  these  spectacles  cvercorrected  the  myopia  in  aU 
meridians,  and  —2  D.  in  the  horizontal,  and  —5  D.  in  the 
vertical  were  the  correcting  lenses.     On  testing  her  with  the 

types  her  vision  was  ^-  only  with  each  eye,  and  with  —2D.  barely 

— ,  but  on  adding  —3D.  cylinders  with  the  axes  horizontal,  it  was 
18  "  ^ 

/? 
improved  to  -.     After  being  in  the  dark  room  a  short  while,  on 

returning  to  the  types  she  could  read  -  with  a  —  2  D.  spherical, 
without  any  cylinder,   but  with  obvious  and  much  complained 

r* 

of  effort ;  suddenly  the  visual  acuity  dropped  to  — -,  but  was  at 

once  restored  by  adding  the  cylinders  formerly  tried,  and  this 
was  maintained  without  the  slightest  effort.  These  observations 
were  repeated  with  other  test-types,  to  eliminate  the  possibility 
of  error,  and  the  patient,  who  was  very  intelligent  about  her 
symptoms,  was  keenly  sensitive  to  the  advantage  of  the  correc- 
tion of  the  astigmatism,  and  of  the  increased  effort  to  rectify 
vision  in  the  absence  of  the  cylindrical  glasses. 

This  case  is  Important  and  instructive,  and  the  lesson 
it  teaches  needs  to  be  borne  in  mind  in  the  estimation  and 
con-ection  of  astigmatism.  It  would  seem  that  inequahty 
of  meridional  refraction,  which  is  corneal  and  static,  is 
capable  of  more  or  less  perfect  correction  by  meridional 
accommodation,  which  is,  of  course,  lenticular  and  dy- 
namic. 

Pei-sistent  Capsulo-pupillary  Membrane. 

Francisca  S.,  set.  21,  complained  of  asthenopia,  and  on 
superficial  examination  the  right  eye  pi-esented  an  adhesion 
between  the  lens-capsule  and  the  iris.  On  closer  observation  it 
was  found  that  starting  from  a  point  just  below  the  centre  of 
the  lens  capsule,  and  passing  downwards  and  slightly  inwards. 
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behind  the  inferior  internal  quadrant  of  the  cornea  was  a  deli- 
cate fan-shaped  filamentous  structure,  connecting  the  lens  capsule 
with  the  circulus  minor  of  the  iris,  on  the  anterior  aspect  of  th.e 
latter.  The  iris  was  blue,  and  the  radial  fibrils  of  this  membrane 
presented  a  lighter  tint  of  the  same  hue.     Vision  with  the  rigbt 

eye  =  -c  +  1D.:=-.     The  other  eye  is  normal,  and  Y.  =  _ 
•^9  9  6- 

The  patient  is  certain  she  never  had  any  signs  of  iuflammation 

in  the  eye,  and  that  the  condition  described  has  obtained  all  her 

life. 


There  can,  I  think,  be  no  donbt  that  this  is  an  example 
of  the  foetal  membrana  capsulo-pujDillaris  persisting  in  the 
adult.  This  membrane  is,  of  course,  to  be  distinguished 
from  the  membrana  pupillaris,  the  vestigial  filaments  of 
which  pass  diametrically  across  the  circulus  minor  of  the 
iiis.  This  distinction  is  not  insisted  upon  in  most  English 
works,  but  is  well  brought  out  in  ]\luller's  Physiology 
(Vol.  II,  p.  1632),  based  ujDon  the  descriptions  of  Henle, 
Krause,  and  other  observers.  In  this  case  the  capsular 
origin  of  the  filaments  was,  as  stated,  from  the  neighbour- 
hood of  the  anterior  pole,  but  it  would  appear  that  the 
f(jetal  membrana  capsulo-pupillaris  is  equatorially  attached 
at  its  origin  and  to  tlie  puj^illary  margin  at  its  insertion. 
This  may  be  explained  by  partial  adhesion  of  the  mem- 
lirane  longitudinally  to  tlie  capsule  of  the  lens  prior  to  its 
reflcclion  forwards,  and  indeed  one  delicate  thread,  separate 
from  the  rest,  did  proceed  from  a  point  nearly  midway 
l»etwecn  the  pole  and  the  equator  of  the  lens.     The  adhe- 
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sion  to  the  circulus  minor  of  the  iris,  and  not  to  its  margin, 
is  explicable  on  the  ground  of  fusion  with  the  posterior 
lamella  of  membrana  pupillaris,  which  fusion  is,  according 
to  Miiller,  by  no  means  unusual,  and  often  inseparable. 

Faihire    of  the   Accommodation   dependent   on   Prolonged 
Lactation. 

I  have  recently  published  in  the  Lancet  (November  (!, 
1886),  a  series  of  cases  of  cycloplegia  or  cycloparesis 
arising  during  the  puerperal  state,  or  during  lactation. 
Within  the  last  twelve  months  I  have  taken  notes  of  ten 
such  cases  among  out-patients  of  Mr.  Lawson's.  The  last 
case  which  presented  herself  was  highly  typical  of  the 
class,  and  was  not  included  in  my  former  paper. 

Sarah  IST.,  set.  40.  Has  had  eleven  children ;  the  last  is 
eighteen  months  old.  She  is  still  nursing'  this  one,  and  she 
nursed  all  the  others  for  an  equally  long  period.  Her  eyes  have 
been  failing  of  late,  and  during  the  last  five  weeks  she  has  been 

quite  unable  to  read  small  print,  or  do  fine  work.    V.  =  —  each 

eye,  and  is  not  improved  by  any  glasses.     She  cannot  neutralise 

even  —  2  D.,  only  readins:  —   through  them.      She  can  make 

out  only  J.  4,  when  held  at  22  cm.  and  not  J.  1  at  any  distance. 
With  +2  D.  she  reads  J.  1  at  22  cm.,  and  ten  minutes  after  the 
instillation  of  eserine  she  can  do  the  same  without  assistance. 
The  pupils  are  equal  and  active,  about  3  or  4  mm.  in  diameter. 
There  is  no  change  in  the  fundus,  and  no  appreciable  amount  of 
hypermetropia  could  be  found  with  the  ophthalmoscope. 

The  treatment  of  these  cases  is  simple,  and  always  suc- 
cessful. Weaning  the  child,  good  diet,  and  a  tonic  being, 
in  the  absence  of  hypermetropia,  all-sufficient.  Weak 
eserine  drops  are  sometimes  usefid. 

The  cycloplegia  of  lactation  is  most  common  in  young 
multipara,  in  hypermetropes,  in  those  naturally  delicate 
or  otherwise  debilitated.  It  is  seldom  complete,  the  uis  is 
rarely  affected,  the  visual  acuity  is  a  little  subnormal,  and 
the  fundus  beyond  being  anaemic,  is  healthy. 
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NOTE   OX   CERTAIN   RETINAL  REFLEXES  VISIBLE  WITH 
THE  OPHTHALMOSCOPE. 

By  R.  Maecds  Gunn,  M.B.,  F.R.C.S., 
Assistant  Surgeon  to  the  Hospital. 

Ophthalmoscopic  observers  have  long  been  familiar  -with. 
the  peculiar  shifting  reflex  often  met  "with  in  examining 
the  eyes  of  young  people,  known  as  the  "  shot  silk,"  or 
"  -watered  silk "  retina.  Minor  degrees  of  this  condition 
are  very  common,  but  occasionally  we  find  the  shimmer 
particularly  brilliant,  playing  over  the  inner  surface  of 
the  retina  with  every  movement  of  the  min-or  or  of  the 
patient's  eye,  now  on  one  side  of  the  larger  vessels,  now 
on  the  other,  and  often  partially  or  even  completely 
obscuring  the  vessel  itself  for  a  short  distance.  The 
extent  of  the  brightly  reflecting  area  associated  with  any 
one  blood-vessel  will  be  found  to  vary  much  in  different 
parts  of  the  vessel's  course,  apart  altogether  from  move- 
ments of  the  mirror  or  of  the  patient's  eye.  The  inner 
edge  of  the  bright  band  is  usually  very  near  but  not  quite 
continuous  with  the  vessel,  while  the  band  itself  is  some- 
times quite  narrow,  sometimes  extends  for  a  considerable 
distance,  and  ultimately  perhaps  joins  a  similar  reflex  in 
association  with  a  neighbouring  vessel.  On  tilting  the 
mirror  the  reflex  may  be  made  to  flash  across  from  one  to 
the  other  side  of  the  vessel,  where  similar  variations  in  the 
breadth  of  the  illuminated  baud  may  be  observed.  If  a 
vertical  vessel  be  regarded  by  the  du-ect  method  the 
reflex  will  be  seen  on  the  same  side  of  the  vessel  as  that 
from  which  it  is  illuminated. 

A  somewhat  similar  retinal  reflex,  but  always  naiTow 
iu  this  situation,  may  be  observed  to  map  out  the  region 
of  the  macula,  describing  an  elongated  oval  with  its  long 
axis  hoiizontal. 

These  reflexes  are  best  seen  in  a  dark   lundiis.  using  a 
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highly  concave  mirror  by  the  direct  method.  I  do  not 
recollect  ever  to  have  seen  them  well  marked  except  in 
cases  of  hypermetropia  ;  certainly  never  in  high  myopia. 
Schirmer*  was,  1  believe,  the  first  to  describe  these 
appearances,  but  he  offers  no  explanation.  Parentf  attri- 
butes the  general  retinal  shimmer  to  the  reflecting 
property  possessed  by  the  limitans  interna  in  young- 
people  ;  with  age,  he  says,  its  structure  changes  so  as  to 
render  it  less  able  to  reflect  light.  The  macular  ring  he 
considers  due  to  the  thinning  of  the  limitans  and  the 
scarcity  of  Miillerian  fibres  in  this  locality. 

My  present  object  is  to  draw  attention  to  known  ana- 
tomical  facts  which  may,  I  think,  assist  in  explaining 
these  phenomena. 

The  limitans  interna  does  not  ])y  any  means  present  a 
imiform  concave  surface,  but  has  often  slight,  and  some- 
times considerable  irregularities  in  its  curvature.  The 
larger  retinal  vessels  often  lie  superficially  in  the  nerve- 
fibre  layer,  and  the  limitans  interna,  instead  of  stretching 
straight  across,  is  here  elevated  by  the  convexity  of  the 
vessel,  so  that  on  section  we  get  an  appearaiice  such  as  is 
diagrammatically  represented  in  Fig.  1. 


o 


Fig.  1  sliow3  diagramniaticallj  tlie  relation  of  tlie  limitans  interna 
to  a  large  retinal  vessel. 

We  thus  have  a  projection  of  the  limitans  correspond- 
ing to  the  course  of  the  vessel,  with  a  concavity  on  each 
side  of  it.  The  vessel  does  not,  however,  maintain  the 
same  uniform  level  in  the  retina,  but  undulates  antero- 
posteriorly,    as  is    often   well    demonstrated  in   cases    of 

*  Dr.  Rudolf  Schirmer.  Ueberdas  Ophthalmoskopisclie  Bild  der  Macula 
lutea.     Graefe's  Archiv  f.  Ophth.,  Bd.  X,  Abtli.  1,  p.  148  (1864). 

t  Parent.  :6tude  sur  les  reflets  de  la  retine.  Recueil  d'Ophtli.,  1880, 
p.  455. 
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papillo-retinitis,  where  the  vessel  is  occhided  hj  the 
altered  nerve-fibre  layer  wheu  deeply  placed,  coming 
again  distinctly  into  view  when  superficial.  Again,  in  the 
yellow  spot  region  outside  the  fovea  centralis,  the  retina 
is  thicker  than  it  is  in  the  perimacular  region,  so  that  we 
have  a  convexity  near  the  periphery  of  the  macula,  with  a 
concavity  bounding  it  externally. 


Ftg.  2.  Diagrammatic  section  through  the  fovea  centralis  and  macula. 

I  would  suggest,  then,  that  the  light  from  the  mirror 
falling  upon  the  sloping  side  of  such  a  convex  surface,  and 
meetmg  it  at  its  "  critical  angle,"  undergoes  total  re- 
flection, and  thus  illuminates  an  area  of  the  neighbouring 
retinal  surface.  This  reflected  light  is  visible  to  the 
observer,  wheu  it  ultimately  falls  upon  a  surface  so  placed 
that  reflection  takes  place  in  the  direction  of  and  through 
the  pupil  of  the  eye  under  examination.  The  changes  in 
the  curve  of  the  hyaloid  due  to  the  dipping  of  the  vessel 
previously  mentioned  would  account  for  the  shimmer 
being  occasionally  visible  over  part  of  the  vessel's  course. 

But,  it  may  be  asked,  why  is  the  reflex  not  universal, 
and  when  present  in  youth  why  does  it  not  persist  in  later 
life  ?  It  may  be  that  the  limitans  interna  varies  in  re- 
flecting power  in  different  individuals,  or  in  the  same  in- 
dividual at  different  periods  of  life  as  Parent  suggests,  but 
in  the  absence  of  any  direct  proof  of  this  variability, 
another  explanation  may  be  hazarded.  That  the  appear- 
ance is  not  universal  even  in  the  yotmg  is  probably  due  to 
the  fact  that  all  such  retinae  do  not  present  irregularities 
of  tlieir  inner  surface  sufficient  tu  allow  of  the  reflected 
rays  again  l)ecoming  visible.  The  retina,  developed  from 
lb(;  e[)i))lastic  optic  vesicle,  may  often  be  too  large  to  con- 
lonii  regularly  with  the  inner  surface  of  the  mesoblastically 
t'niiMi'd  outer  coats.  s<i  that  unusually  great   irrei>-ularities 
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will  consequently  exist  on  its  inner  surface.*  As  the  eye 
grows,  however,  the  incompatibility  will  gradually  become 
less,  and  by  the  time  adult  age  is  reached,  the  retina  will 
be  more  accurately  fitted  to  its  enclosing  cup,  and  the 
pre-existing  irregularities  to  a  large  extent  flattened 
down. 

The  deep  concavity  at  the  fovea  centralis  may  similarly 
account  for  the  bright  reflex  often  obtained  there. 

I  may  here  observe  that  during  the  past  year  I  have  in 
several  instances  seen  a  very  peculiar  foveal  reflex  in 
association  with  myopia.  It  presents  the  appearance  of  a 
small,  fan-shaped,  illuminated  area,  with  its  apex  at  the 
fovea,  extending  away  from  it  at  the  side  opposite  to  that 
from  which  it  is  illuminated,  so  that  by  minute  mirror 
movements  it  may  be  projected  on  every  side  of  the  fovea 
in  turn.     The  following  case  is  cited  in  illustration : — 

Lilly  B.,  set.  7.     Seen  Feb.  2,  1886. 
Eight      V.  =  ^  partly  ;  c  -  2  D.  =  A. 

Left.     V.  =  ^partly;  c~2D.  =  A. 

No  higher  spherical  or  any  cylindrical  glass  further  im- 
proves vision. 

Ophth. — Myopia  nearly  3  D.  Media  clear.  Fundus  normal, 
except  that  at  the  fovea  centralis  there  is  a  peculiar  fan-shaped 
reflex  in  front  of  the  retina,  reminding  one  of  the  appearance 
produced  by  a  bull's  eye  lantern  shining  out  into  a  fog. 

In  all  the  cases  observed  the  vision  remained  de- 
fective on  full  coiTection  of  the  ametropia.     The  myopia 

*  For  this  suggestion  I  am  indebted  to  Mr.  NettlesbijJ,  wlio  has  referred 
me  to  Amnion's  account  of  the  folded  condition  present  in  the  foetal  human 
retina.  The  occasional  persistence  during  early  life  of  minor  degrees  of  this 
folding  seems  quite  plausible  in  the  case  of  hyj^ermetropic  eyes.  See  Amnion  ; 
Die  Entwicklungsgeschichte  des  Menschlichen  Auges,  Berlin,  1858,  pp.  97  and 
212,  and  Taf.  vii,  figs.  5,  6.  Ammon  also  describes  the  inner  aspect  of  the 
retina  when  in  this  condition  as  having  a  mother-of-pearl  lustre.  He  found 
the  folds  present  from  the  fourth  to  the  eighth  or  even  ninth  month  of 
fcctal  life. 
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varied  between  3  D.  and  17  D.  in  diiFerent  cases,  but  in 
the  higher  degrees  other  myopic  changes  existed  to 
account  for  the  amblyopia.  The  ages  of  the  patients 
observed  ranged  from  3  to  17  years.  The  appearance  is 
possibly  accounted  for  by  some  unusual  disposition  of  the 
fovea,  either  in  its  shape  or  degree  of  excavation;  or 
by  a  localised  detachment  of  the  hyaloid  membrane  with 
the  intervention  of  a  turbid  fluid  between  it  and  the 
retina. 


C6e  laogal  ilontion 
Ophthalmic  Hospital   Reports. 
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Part  I. 

Original  ©ontributionisi* 

ON  SOME  OF  THE  FORMS   OF  CONGENITAL  AND  INFANTILE 
AMBLYOPIA. 

By  E.  Nettleship. 

(The  substance  of  three  Clinical  Lectures  given  at  the  Hospital  on  May 
18th  and  25th,  and  June  Ist,  1887.) 

Lecture  I. 
Gentlemen, 

I  PROPOSE  to  notice  in  this  lecture  several  forms  of  con- 
genital defect  of  sight  due  to  changes  which  we  can  see 
at  the  fundus  or  can  infer  to  be  due  to  disease  of  the  optic 
path. 

The  first  case  I  will  allude  to  is  that  of  a  baby  (Chas.  Francis, 
set.  four  months)  who  was  brought  by  its  mother  a  week  ago, 
because  for  the  last  few  weeks  it  had  not  taken  notice  as  it  had 
done  before.  There  was  nystagmus,  but  the  child  usually  looked 
towards  the  window  and  was,  therefore,  not  quite  blind.  The 
pupils  were  active  to  light.  The  vitreous  in  each  eye  was  so  full 
of  fine  opacities  that  the  fundus  could  not  be  defined. 

The  appearances  in  this  case  being  just  such  as  would 

in  an  adult  lead  to  the  strongest  suspicion  of  hyalitis  from 

inflammation  of  choroid  or  retina  in  the  later  peiiod  of 

secondary  syphilis,  we  made  similar  enquiry  in  the  baby's 
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case,  and  found  a  clear  history  of  congenital  s;^^liilis. 
Though  inflammation  of  vitreous  consecutive  to  retinitis 
or  choroiditis  is  seen  every  day  in  acquired  syphilis, 
usually  within  12  to  24  months  of  the  infection,  we  do 
not  see  it  nearly  so  often  in  the  corresponding  stage  of 
the  hereditary  disease ;  not,  I  think,  because  it  is  relatively 
less  common,  but  because  the  children  are  often  not 
brought  till  the  mischief  has  nin  on  into  the  stage  of 
choroidal  and  retinal  atrophy,  a  stage  at  which  the 
vitreous  has  nearly  cleared.  I  have  notes  of  another  case 
exactly  like  the  above,  in  a  male  baby  of  five  months 
suffering  from  snuffles  and  rash,  but  as  the  child  was  only 
seen  once  the  particulars  are  less  interesting  (John  Dris- 
lane,  St.  Thomas's,  0.  P.,  April  18th,  1881).  More  com- 
monly we  see  them  in  the  state  described  in — 

Case  II.— Mary  E.  Hall,  «t.  2^  years  (M.O.  2,  56)  ;  here 
considerable  improvemeut  occurred  in  V.  during  the  four 
months  she  was  under  notice,  and  taking  mercury.  On  admis- 
sion she  saw  very  badly,  the  field  being  apparently  small ;  vision 
had  been,  as  was  thought,  getting  worse  for  a  few  weeks ; 
disseminated  choroiditis  was  found  in  R.,  and  diffuse  retinitis  in 
L.,  no  choroiditis  being  made  out  there.  The  patient  was  the 
eighth  born ;  the  first  six  children  died  young,  and  the  father 
admitted  having  had  some  venereal  disease  before  marriage. 

The  jjrognosis  in  choroiditis  occurring  in  the  secondary 
stage  of  hereditary  syphilis  is  pretty  good  if  treatment  be 
begun  tolerably  early.     Thus, 

Case  III. — John  Eaton  was  brought,  though  not  early 
enough,  when  about  a  year  old  with  diffuse  retinitis  and  white 
spots  of  choroidal  disease  in  the  L.,  and  opacities  in  the  vitreous 
in  the  R.  His  sight  was  then  very  bad,  but  improved  greatly 
under  mercurial  treatment  which  was  kept  up  for  a  very  long 
time.  When  old  enough  to  go  to  school  (about  set.  five  years)  his  R. 
was  found  to  be  nearly  blind  (it  had  no  doubt  been  so  all  along), 

with  the  L.  he  saw  well  [V.  —  and  1  J.  J  in  the  day,  but  badly 
at    night.      The    R.    o.d.    was    now    hazy    and    atrophied,   with 
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extremely  diminished  retinal  vessels  and  choroidal  disease.  The 
conditions  in  L.,  though  of  the  same  kind,  were  much  less  in 
degree,  and  were  probably  stationary.  At  the  age  of  seven  he 
had  a  typical  attack  of  keratitis  in  the  R.  (or  blind)  eye  which 
ran  an  ordinary  course. 

Choroidal  disease  is  not  always  easily  made  out  in 
babies  on  account  of  the  absence  of  pigmentation  about 
the  patches,  and  the  naturally  pale  colour  of  the  choroid 
at  this  time  of  life.  When,  as  seems  common,  choroiditis 
occurs  later  in  hereditary  syphilis,  during  or  after  the 
keratitis  penod,  when  the  hair  and  skin  and  with  them 
the  choroid,  have  usually  darkened,  there  is  often  extreme 
pigmentation  of  the  patches,  even  more  than  in  choroiditis 
in  adults. 

Before  giving  instances  of  other  forms  of  infantile 
blindness,  let  me  say  a  few  words  on  the  general  diagnosis 
of  defective  sight  in  infants.  It  will  be  self-evident  that 
no  exact  tests  of  vision  can  be  applied,  and  that  an 
infant's  sight  may  easily  seem  worse  than  it  is.  The  chief 
things  to  notice  are  whether  the  child  turns  its  eyes 
towards  the  window,  or  follows  the  flash  of  the  mirror  in 
the  dark  room  (or  what  comes  to  the  same  thing,  turns  its 
head  away  or  blinks  its  lids  under  the  same  tests),  the 
presence  or  absence  of  nystagmus  and  the  state  of  the 
pupils.  No  doubt  all  babies  do  not  learn  to  notice,  i.e., 
follow  and  look  at  objects,  at  the  same  age — I  belicA^e  that 
they  usually  look  at  a  bright  light  thrown  steadily  mto 
the  eyes  a  day  or  so  after  birth,  but  that  from  three  to  six 
weeks'  education  is  necessary  to  enable  them  to  follow  a 
moving  object  in  such  a  way  as  to  give  the  appearance  of 
intelligence  or  "noticing" — and  it  is  failure  to  "notice" 
that  raises  the  mother's  apprehension,  especially  if  she 
has  had  other  children  whose  bebavioiu*  was  different.  If 
the  infant's  eyes  oscillate  rhythmically,  or  even  wander 
constantly  though  irregularly,  its  sight  is  almost  certainly 
bad,  for  we  know  very  little  of  primary  nystagmus  from 
nervous  disease  in  infants.     The  j)upils  are  less  useful  in 

2  c  2 
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babies  tlian  in  adults,  because  the  movements  of  the 
infant's  eyes  at  once  embarrass  observation,  and  lead  to 
associated  movements  of  the  pupils  independently  of 
alterations  in  light,  and  because  the  natural  range  of 
pupillary  action  in  infants  seems  to  be  less  than  it  is  when 
the  eye  has  attained  full  development.  Though  I  need 
hardly  add  that  in  infants  as  in  adults  serious  loss  of  acute- 
ness  of  vision  is  compatible  with  fairly  active  pupils,  I 
think  it  is  less  generally  known  that,  in  children  at  any 
rate,  the  light  reflex  may  be  present  even  though  the  child 
be  absolutely  unconscious  of  light,  a  condition  of  which  I 
shall  be  able  to  give  several  instances  further  on.  In 
examining  the  pupils  of  a  baby,  avoid  touching  the  face 
or  head,  and  so  provoking  juovements  of  his  head  or  eyelids. 

I  propose  to  illustrate  in  the  present  lecture  three  other 
groups  of  infantile  amblyopia,  besides  the  examples  (form- 
ing Grovj)  1)  of  syphilitic  choroido-retinitis  and  hyalitis 
already  narrated  : — Group  2.  j\licrocephalous  infants  with 
gi"oss  choroiditis,  apparenly  not  syphilitic  ;  Group  3. 
Failure  of  sight  without  papillitis  coming  on  during  an 
illness  diagnosed  as  meningitis  but  not  ending  fatally  ; 
Groiq)  4.  Blindness  in  infants,  without  history  of  acute 
cerebi-al  symptoms,  and  frequently,  as  in  Group  3,  without 
ophthalmoscopical  change. 

In  every  case  of  infantile  blindness  it  is  important  to 
observe  the  shape  and  size  of  the  cranium  (as  compared 
with  the  face),  and  the  condition  of  the  fontanelles  and 
sutures ;  to  enquire  full}'^  into  the  question  of  congenital 
syphilis,  and  of  any  acute  illnesses  the  child  may  have 
had;  of  defective  sight  or  intellect,  or  other  cerebral  or 
spinal  disease  in  any  kinsfolk ;  and  of  consanguinity  of 
parents;  and  it  must  be  remembered  that  a  baby  may  of 
course  be  veiy  well  nourished  although  syphilitic. 

Group  2. — This  group  contains  certain  rare  cases  of 
infantile  blindness  from  gross  disease  of  the  chort)id,  with 
HmallnesH  of  cranium,  premature  closure  of  fontanelles  and 
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ridging  of  sutures,  but  without  evidence  or  history  of 
hereditary  sypIiiUs,  or  other  assignable  cause.  Possibly 
the  disease  occurs  before  birth.  In  the  first  case  of  this 
sort  that  I  saw  (published  when  incomplete  in  Vol.  VIII 
of  these  Reports,  p.  518),  the  head  was  considerably  too 
small,  and  the  sutures  closed  for  sometime  ;  the  head  after- 
wards slowly  enlarged  (after  the  case  had  been  published) 
into  a  condition  of  av ell-marked  chronic  hydrocephalus.  I 
have  seen  only  three  other  cases  which  bear  comparison 
with  the  above,  and  as  the  conditions  are  evidently  rare  I 
give  the  particulars. 

Case  IV.— Theodore  Lee,  set.  1  year  (12/7/80,  St.  Thos.  Hosp.). 
The  youngest  of  four  children  (three  Hving)  ;  first  had  a  large 
head  and  died  of  convulsions.  Patient  is  -weak  in  back,  and  has 
no  use  in  legs.  No  rickets.  Small  cranium.  Premature  closure 
and  ridging  of  sutures.  Thought  not  to  take  notice.  No  doubt 
idiotic.  Ps.  about  3|  mm.  in  light,  dilate  moderately  when 
covered,  and  contract  pretty  briskly.  Ophth. :  R.  o.d.  pale  on 
y.s.  side,  with  a  crescent ;  large  area  of  capillary  atrophy  of 
choroid  at  y.s.,  with  a  single  patch  of  complete  atrophy  at  its 
upper  and  lower  edge ;  large  vessels  beautifully  shown,  L. 
o.d.  normal,  but  a  crescent  ;  large  round  area  of  complete 
atrophy  of  choroid  with  clear  white  surface,  and  some  pigment 
at  edges  ;  large  tortuous  vessels  (?  arteries)  coming  out  of 
sclerotic  near  centre. 

Case  V.— Cath.  Holt,  set.  10  months  (St.  Thos.  Hosp., 
30/7/83).  No  history  of  syphilis  or  phthisis.  Is  the  youngest 
of  three  children.  Two  died  when  three  years  old  ;  one  of  con- 
sumption, the  other  apparently  from  tubercular  meningitis. 
Patient  has  never  taken  notice.  Was  well  till  five  months  old, 
then  began  to  refuse  breast  and  became  weak  and  has  not  grown 
much  since.  Premature  closure  of  sutures.  Ps.  act  well. 
Opth. :  R.  o.d.  very  hazy  ;  vessels  normal ;  large  patches  of  old 
choroiditis,  chiefly  of  inner  layers  ;  stroma  not  often  destroyed; 
no  membrane  or  tissue  on  choroidal  patches.  L.  same,  but  o.d. 
about  normal. 

Case  VI. — E.  Rochester  (?  sex)  £et.  nine  months  (St.  Thos. 
Hosp.,  7/10/79).     Numerous  fits  since  set.  two  months  ;  prema- 
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ture  closure  of  sutures.  R.  eye  of  normal  size ;  pupil  atro- 
pised ;  ophth.  :  media  normal ;  numerous  patches  of  pink- 
coloured  choroiditis,  as  if  epithelium  were  removed,  and  deeper 
parts  normal  or  congested  and  infiltrated  ;  the  patches  are 
subangular  or  maplike,  free  from  pigmentation,  and  not  very- 
large  (none  so  large  as  o.d.)  ;  o.d.  normal ;  doubtful  p.l. 
L.  eyeball  too  small ;  coloboma  of  iris  not  quite  complete  down- 
wards ;  ophth.  :  immense  patches  of  atrophied  choroid  with 
much  pigmentation  ;  no  coloboma  of  choroid  made  out.  In 
this  case  we  have  perhaps  in  L.  intra-uterine  choroiditis  with 
arrest  of  development  and  subsequent  (post-natal)  choroiditis 
of  the  R. 

AVe  have  now  to  consider  the  cases,  and  they  are  com- 
paratively common,  of  blindness  from  bhth,  or  fi'om  early 
infancy,  with  only  slight  ophthalmoscopical  changes,  or 
perhaps  without  any  change  at  all.  Of  these  we  may  place 
together  (as  Group  3)  all  such  as  give  a  history  of 
meningitis  (fits,  unconsciousness  or  lethargy,  vomiting, 
loss  of  pov/er  in  limbs  and  back,  retraction  of  head)  at  a 
very  early  age.  I  have  not  quite  lately  seen  any  well- 
marked  case  of  this  sort,  and  ^vill  therefore  quote,  shortly, 
the  following  examples  from  a  former  paper.* 

Case  Vfl. — Ada  Knight,  eet.  12  months  (Case  IX  in  the 
paper  referred  to).  Was  well  till  nine  months  old ;  then  became 
insen.sible  for  a  week,  and  during  the  illness  became  blind.  At 
the  Hospital  for  Sick  Children  "  basic  meningitis  "  was  diag- 
nosed. When  I  first  saw  her  the  head  was  enlarged,  fonta- 
nelles  widely  open,  and  she  had  been  blind  two  months.  Ophth. : 
R.  o.d.  slightly  pale,  but  quite  clear.  L.  o.d.  normal.  Refrac- 
tion H.  in  each.  October  loth.  Has  been  able  to  see  for  a 
month  past,  but  not  so  well  with  R.  as  L.  Evidently  sees  an 
object  held  straight  in  front  of  her.  Can  now  sit  up  better,  bat 
not  stand.  February  7,  1882.  Sees  threepenny  bit ;  uses  her 
hands,  but  cannot  stand.  Ps.  n.  R.  deviates  out  and  up  some- 
times. October  31st.  Can  see  to  pick  up  a  pin  ;  cannot  walk 
or  get  up  if  lying  down,  but  talks  well. 

*  "  On  Recovery  from  Amaurosis  in  Young  Children,"  Trans.  Opli.  Soc, 
vol.  iv,  J).  213,  18S4. 
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Case  VIII.— (Case  V,  loo.  cit. ;  Geo.  H.).  Meningitis, 
thought  to  be  tubercular,  at  aet.  15  mouths.  Ou  recovering 
consciousness  was  blind.  Two  months  later  I  found  that  he 
took  no  notice  of  ordinary  things,  but  looked  at  bright  light  ; 
ps.  large  (about  6  mm.),  but  contracted  a  little  to  light ;  fundus 
perfectly  healthy  in  each  eye.  October  30th.  Seems  to  see 
quite  well ;  pupils  act  well,  but  are  rather  large  ;  disc  well  seen 
in  one  eye,  and  quite  healthy. 

Case  IX. — (Case  XII,  loc.  cit.).  Fits  almost  from  birth. 
When  11  weeks  old  had  slight  retraction  of  head  (Dr.  Lees), 
but  no  paralysis  or  strabismus  ;  eet.  five  mouths,  mother  says 
the  child  has  been  nearly  blind  for  a  month  ;  takes  no  notice  in 
daylight,  but  in  the  dark  room  follows  light  of  mirror  accurately 
with  L.,  though  less  so  with  R.  Ps.  n.  Ophth. :  Fundus  normal 
in  both  ;  discs  perhaps  slightly  grey.  Death  soon  afterwards  ; 
no  post-mortem. 

The  above  cases  are  examples  of  a  very  important 
series  of  which  om-  knowledge  is  as  yet  only  fragmentary, 
in  many  of  which  sight  lost,  by  a  meningeal  illness,  for 
a  time,  recovers  more  or  less  perfectly,  without  the 
occurrence  eitlier  of  papillitis  during  the  illness,*  or  of 
marked  atrophic  changes  afterwards.  I  believe  it  is  not 
known  in  what  way  the  sight  is  damaged  without  papil- 
litis occurring.  Fluid  pressure  in  the  ventricles  does  not 
offer  a  probable  explanation,  since  there  is  no  proof  of  any 
great  increase  of  cerebral  fluid;  and  even  if  there  were 
such  pressure,  it  would  not  account  for  the  sight  being 
worse  in  one  eye  than  the  other  (as  in  Case  VII  and 
others) ;  whilst,  on  the  other  hand,  in  ordinary  chronic 
hydrocephalus,  where  the  chiasma  must  be  considerably 
pressed  upon  by  fluid  in  the  distended  third  ventricle, 
blindness  (with  optic  atrophy),  though  well  known,  is,  so 

*  The  statement  as  to  the  absence  of  papillitis  refers  more  particularly 
to  the  disease  known  as  "  posterior  basic  meningitis,"  and  is  made  on  the 
authority  of  Dr.  David  Lees,  Dr.  Barlow,  and  Dr.  Abercrombie,  who  have 
had  many  opportunities  of  watching  such  cases  in  the  early  stages  of  the 
illness. 
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far  as  I  have  seen,  not  common  in  ophthalmic  surgeons' 
practice.  Whatever  the  mechanism  may  be,  we  may  note 
as  interesting  the  order  in  which  the  baby  regains  its 
functions ;  the  sight  returns  before  the  power  of  sitting 
up  or  of  using  the  hands,  and  the  power  of  walking 
returns  last. 

You  will,  I  am  sure,  not  think  that  in  drawing  particular 
attention  to  blindness  from  infantile  meningitis  T\athout 
ophthalmoscopical  changes,  I  am  overlooking  the  usual 
occuiTcnce  of  papillitis  in  acute  general  basic  meningitis, 
whether  tubercular  or  not.  When  recovery  ensues  in  such 
a  case  the  patient  is  likely  to  be  left  permanently  blind 
from  post-papillitic  atrophy. 

Group  4. — In  a  certain  number  of  infants,  the  blindness 
is  not  due  either  to  syphilitic  or  other  choroiditis,  or  to 
disease  of  the  optic  nerves  from  evident  meningitis.  In 
looking  through  the  notes  of  these  residual  cases,  some  22 
in  number,  I  have  been  struck  by  finding  that  considerably 
more  than  half  of  the  patients  (16  out  of  22)  are  idiotic, 
or  defective  in  intellect.  Several  of  these  had  blind  or 
idiotic  relatives,  but  in  only  two  was  any  consanguinity 
of  parents  known  ;  in  regard  however  to  all  such  matters 
of  family  history  the  facts  we  are  able  to  ascertain  of  course 
often  represent  less  than  the  truth. 

I  do  not  wish  you  to  suppose  that  this  group  is  a 
homogeneous  one,  nor  that  all  the  many  instances  of 
blindness  with  idiocy  which  it  contains  are  pathologically, 
or  even  clinically,  similar.  Some  are  congenitally  micro- 
cephalic, idiotic,  and  blind,  whilst  in  a  few  both  brain 
power  and  sight  were  lost  by  disease  coming  on  after 
birth.  Some  whose  intelligence  was  good  had  probably 
suffered  from  mn-ecognised  meningitis;  but  the  group 
contains  no  well-marked  meningitic  cases,  and  scarcely 
any  in  whicli  vision  was  recovered.  I  think  we  may  draw 
the  conclusion,  in  contrast  Avith  Group  3,  that  in  cases  of 
infantile  blindness,  with  little  or  no  ophthfilmoscopical 
change,  the  absence  of  a  meningitic   history  is  usually 
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unfavourable  to  recovery  of  sight,  and  we  shall  find  that 
in  most  of  these  the  blindness  dates  actually  from  birth. 

It  is  of  much  interest  to  notice  that  in  some  children 
blind  from  birth  the  pupils  may  act  to  light  and  shade, 
though  the  patient  is,  so  far  as  we  can  ascertain,  quite 
unconscious  of  the  changing  illumination.     Thus  in — 

Case  X. — An  idiotic  girl,  set.  two  years,  who  could  neither 
walk  nor  speak,  who  took  no  notice  of  light  or  shade,  and  did 
not  follow  the  mirt'or  in  the  dai'k  room,  the  pupils  acted  well  to 
light  (loc.  cit.,  Case  XIX).  The  child,  it  is  true,  did  sometimes 
turn  her  head  away,  as  if  annoyed,  just  when  the  light  was 
flashed  into  her  eyes ;  but  this,  though  it  may  have  meant  per- 
ception of  light,  possibly  only  showed  sensation  of  heat. 

Case  XI  was  that  of  another  absohitely  blind  idiot  aet.  2^ 
years,  in  whom  Dr.  Walter  Edmunds*  found  external  hydro- 
cephalus after  death.  During  Hfe  I  had  noted  that  the  pupils 
acted  well  to  light.  At  the  post-mortem  the  cerebral  hemi- 
spheres and  optic  thalami  were  found  to  be  very  small  and  ill- 
developed,  but  the  cerebellum,  corpora  striata,  and  in  particular 
the  corpora  quadrigemina  were  plump  and  of  healthy  appearance. 

The  reflex  mechanism  of  the  pupil  seems  in  this  case 
to  have  been  good,  though  the  development  of  the  visual 
(perceptive)  centre  had,  in  common  with  that  of  all  the 
higher  centres,  been  arrested.  In  the  following  more 
surprising  case,  we  should  have  to  suppose  congenital 
absence  of  the  visual  centres  alone,  all  other  parts  of  the 
brain  being  good : — 

Case  XII. — This  patient  was  a  boy  of  17  (loc.  cit.,  Case  XVII) 
of  good  intelligence,  and  having  all  his  senses  well  developed, 
except  sight,  of  which  he  had  never  had  a  vestige  since  birth. 
So  far  as  we  could  judge  he  had  not  the  least  perception  of 
light,  yet  the  pupils  acted  pretty  well  to  strong  contrasts  of 
light  and  shade. 

The  optic  discs  in  each  of  these  three  cases  were  of 

*  Trans.  Path.  Soc,  xxxii,  p.  4,  1881. 
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practically  healthy  aspect,  and  they  therefore  seem  to  give 
some  support  to  the  doctrine  that  the  optic  nerve  contains 
reflex  (pupillary)  as  well  as  visual  fibres. 

We  meet  with  other  patients  who,  having  been  blind 
or  ambl^'opic  all  their  life-time,  do  not  come  under  notice 
till  they  are  several  years  of  age.  ISome  of  these  no 
doubt  would  have  fallen  into  the  groups  we  have 
described  had  they  been  seen  in  infancy.  We  will  con- 
sider them  in  the  next  lecture. 


Lecture  II. 

We  have  now  to  examine  certain  cases  in  older  patients 
who,  though  not  blind,  and  having  no  cataract  or  other 
conspicuous  disease,  get  on  badly,  and  are  often  supposed, 
sometimes  as  we  shall  see  Avith  good  reason,  to  need 
glasses.  Sometimes,  indeed,  ametropia  is  the  only  assign- 
able cause  of  the  defect,  as  the  following  cases  shoAv.  We 
will  place  them  in  Group  5. 

Case  XIII. — Maria  M.,  ast.  24,  has  manifest  and  total  H. 
amounting  to  12  D.  and  little  or  no  As ;  but  V.,  when  corrected, 

is  only  iust  t-d  ^^^  ^^^  ^^^  only  read  4  J.  held  close  to  her.  She 

has  used  +12  D.  since  she  was  15,  but  whether  she  had  woi-n 
any  glasses  before  that  age  is  uncertain.  IS^o  nystagmus.  The 
discs  are  red,  but  not  hazy.  Her  eyes  are  prominent  as  in 
myopia,  the  orbits  being  I  suppose  shallow.  Her  father  and  all 
six  of  her  brothers  and  sisters  wear  "  very  strong"  glasses ;  one 
sister  whom  we  saw  was  using  +9  D. 

I  believe  tbat  acuteness  is,  as  a  rule,  defective  in  very 
high  degrees  of  hypermetropia ;  I  have  no  notes  of  any 
where  it  was  otherwise.  Whether  it  is  invariably  so,  and 
if  so,  what  is  the  relation  between  the  degree  of  amblyopia 
and  of  H.,  I  have  no  means  of  deciding;  I  am  not  ac- 
<|uainted  with  any  statement  on  the  subject  more  detailed 
than    that    very    iiypermetropic    eyes    often    see    badly 


CONGENITAL   AND   INFANTILE  AMBLYOPIA.  363 

because  they  are  imperfectly  developed.  The  question  is 
one  that  might  repay  the  trouble  of  observation  ;  the 
enquiry  should  include  the  examination  of  the  less 
specialised  functions  of  light  and  colour  perception,  as 
"well  as  that  of  visual  acuteuess,  and  it  ought  to  be  ex- 
tended for  all  these  functions  to  cases  of  anisometropia,  in 
which,  as  we  shall  see  in  future,  the  acuity  of  the  more 
ametropic  eye  sometimes  is,  and  sometimes  is  not,  equal 
to  that  of  the  other. 

In  the  next  case  the  H.,  which  was  the  only  unnatural 
condition  found,  Avas  not  even  high  in  degree,  and  yet 
there  was  considerable  defect. 

Case  XIV.— Jas.  Chipperfield,  aet.   6,  in  Marcb,  1882,  had 

rapid  constant  nystagmus  and  bad  sight ;  his  mother  had  got 

him  some   +3  D.  glasses,  with  which  he  read  1  J.  held  close. 

Both  before  and  after  atropine   he  chose   +  2  D.  for  distance, 

6 
V.     being,     however,     only    ^5 !   this    result    was    verified    by 

ophthalmoscopic  measurement  and  by  the  shadow  test.  He 
matched  the  coloured  wools  quite  well.  No  disease  of  the 
fundus.     Glasses  were   changed  from  +3  D.   to   +2  D.       Six 

months  later  with  his  +  2  D.  he  stiU  saw  only  — ^  and  read  onlv 

18'  "^ 

about  6  J.,  but  there  was  now  no  nystagmus.  It  would  he  fair 
to  suggest  that  this  little  boy's  sight  only  seemed  bad  owing  to 
his  being  shy  or  backward  ;  but  in  favour  of  its  being  really 
defective  we  have  the  nystagmus,  the  want  of  improvement 
after  six  months'  use  of  proper  glasses,  and  the  fact  that  his 
mother  was  so  convinced  of  his  difficulty  that  she  had  got  him 
some  strong  glasses  before  coming. 

In  such  cases  as  the  two  last  the  refractive  error  had 
certainly,  and  the  amblyopia  presumably,  been  present  at 
birth ;  and  we  could  not  say  of  them,  as  we  might  possibly 
say  of  the  following  cases,  that  the  amblyopia  was  a  con- 
sequence of  changes  connected  with  the  progressive  in- 
crease of  myopia. 
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Case  XV.— "Sister"   Marj  E.    (P.    13,    57),   ^fc.    60,   has 
myopia  with  As.  in  each,  but  Y.  only  l|r;  {  or  sometimes  part  of 

),  when  corrected^as  follows  : — 

„    f  -  3  D.S.  J    f  -  ^  D.S. 

-^-  \  -  2  or  3  D.Cy.  20°.         -^-  \  -  2  or  3  D.Cy. 
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Constant,  free,  lateral  nystagmus.  Media  and  fundus  (so 
far  as  can  be  ascertained),  normal  in  each.  Colour  vision 
normal.  "  Nothing  except  the  astigmatism  to  account  for  the 
defect."  Had  fits  in  infancy,  and  her  sight  has  never  been 
good ;  the  eyes  have  always  "  worked."  Two  brothers  have 
some  defect  of  vision,  but  not  nearly  so  great  as  hers.  Clearly 
her  visual  defect  cannot  have  been  caused  by  the  M.  As.,  though 
the  M.  may  have  been  indirectly  brought  on  by  the  defect. 

Case  XVI. — Ada   Ford,   set.    10,   has   well   marked  lateral 

6  6 

nystagmus  of  both.   V.  (under  atropine)  R.  =  ^l) '^P^oved  to  tq 

.,,    f -0-5  D.S.       T  6    .  1.6,        f -1  D.S. 

^^<^«  I  -2-  D.Cy.      ^-  =  36'  ^^P^°^^^^  *°  Is  ^^    (  -I'o  D.Cy. 

In  each  eye  there  is  a  crescent  downwards,  no  other  changes. 
Colour  vision  good  (to  wools).  A  history  of  ophthalmia  neo- 
natorum treated  by  "  caustic  for  six  weeks."* 

The  amblyopia  in  the  last  case  is  by  uo  means  very 
high,  and  possibly  may  be  fairly  attributed  to  the  refrac- 
tion and  age  of  the  patient ;  or  to  nystagmus  acquired 
during  ophthalmia  neonatorum,  and  not  since  got  rid  of. 
But  these  objections  are  not  applicable  to  Case  XV. 

It  is,  perhaps,  a  question  in  the  above  cases  and  others 
like  them,  Avhether  a  congenital  (or  infantile)  amblyopia 
have  caused  the  nystagmus,  as  wc  know  very  well  that  it 
may  do  ;  or  the  nystagmus,  being  present  at  or  soon  after 

*  May  Tiystngmus  in  patients  giving  a  history  of  ophthalmia  neonatorum, 
but  who  do  not  now  present  any  opacity  of  cornea  or  lens,  be  sometimes  due 
to  astigmatism  caused  by  tlie  ophthalmia  reacting  on  the  growth  or  form  of 
the  cornea  ? 


I 
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birth,  have  caused  the  amblyopia,  or  perpetuated  and 
heightened  an  amblyopia  already  present  ?  On  the  one 
hand  we  may  suppose  that  if  central  vision  be  defective  at 
birth,  so  that  the  infant  has  less  than  the  natural  induce- 
ment to  learn  accm'ate  fixation,  the  development  of  the 
cerebral  mechanism  for  the  co-ordinated  movements  of  the 
eyes,  ^Wll  or  may  be  an-ested,  and  uncontrollable  move- 
ments of  the  eyes  (the  rhythmical  character  of  which 
need,  I  think,  not  surprise  us)  result.  On  the  other  hand, 
if  we  can  suppose  a  child  born  with  perfect  eyes  but  ^vith 
rapid  nystagmus,  there  seems  no  difficulty  in  supposing  that 
its  full  acuteness  of  vision  may  never  be  developed,  and  for 
two  reasons :  the  best  part  of  the  retina,  the  fovea  centralis, 
is  not,  as  it  should  be,  used  continuously  for  fixation ; 
whilst  the  impressions  on  successive  parts  of  the  retina 
are  too  brief  to  be  well  separated,  and  the  efiect  will  be 
more  or  less  continuous  vision,  varying  in  clearness  ac- 
cording to  the  part  of  the  retina  on  which  the  successive 
images  fall.*  We  must  here  ask  whether  nystagmus 
(without  evident  disease  of  the  eyes)  is  ever  present  really 
at  hirtk  ?  However  this  may  be,  it  must  certainly  be 
allowed  that  nystagmus  is  not  acquired  with  equal  facility 
by  all  persons.  A  few  persons  can  make  their  eyes 
oscillate  at  will.  An  amount  and  kind  of  defective  sight 
that  ^n\\  be  followed  by  oscillation  in  one  person,  "will  not 
have  that  result  in  another.  Defect  or  blindness  of  one 
eye  alone  occasionally,  though  not  commonly,  results  in 
oscillation  limited  to  that  eye.  The  conditions  which 
cause  coal  miner's  nystagmus  do  not  cause  it  in  all  of 
those  who  are  exposed.f     If  a  slight  or  even  temporary 

*  This  of  course  presupposes  that  the  movements  are  quicker  thau 
is  consistent  'vrith  separate  consciousness  of  successive  impressions.  Foster 
(Physiology)  states  that  retinal  impressions  must  be  separated  by  in- 
tervals of  something  more  than  -j^  to  ■g'y  of  a  second  in  order  to  be  dis- 
tinguished. That  nystagmus  may  be  so  rapid  as  to  be  incompatible  with 
this  minimum  exposure  of  each  retinal  unit,  seems  proved  by  the  common 
experience  that  the  disc  is  often  invisible  as  such,  in  rapid  nystagmus. 

t  Nieden   (Trans.  Internat.  Med.  Congress,   1881,  London)   points  out 
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defect  of  sight  can  excite  nystagmus  in  a  baby  pre- 
disposed to  it,  and  the  amblyopia  be  rendered  permanent 
and  possibly  increased  by  the  oscillation,  we  may  perhaps, 
by  this  conjunction,  explain  such  otherwise  embarrassing 
cases  as  those  above  considered. 

Case  XVII. — In  this  very  remarkable  case  (M.  2,  p.  40) 
considerable  defect  is  associated  with  high  As.  and  nystagmns 
in  a  boy  of  11  years  (Arthur  Mansfield).  The  father,  an  ob- 
servant maa,    of  some  education,  is  quite  sure  that  the  boy's 

n 

eyes  were  oscillating  when  only  a  month  old.     Y  was  only  — 

and  4  J.  held  close  ;  there  is  As.  of  S'o  to  6  D.  in  each  eye,  nearly 
all  M.As.  in  R.  nearly  all  H.As.  in  L. ;  but  V.  is  scarcely,  if 
at  all,  improved  by  glasses.  Colour  vision  perfect.  The  patient 
is  an  intelligent  lad  with  light  hair  and  blue  eyes,  but  not  an 
albino  ;  except  that  the  choroid  is  pale  in  they.s.  and  o.d.  region 
there  is  nothing  unusual,  and  certainly  nothing  positively  un- 
natural, at  the  fundus.  The  father  gave  the  following  family 
history.  Two  of  this  boy's  brothers,  both  with  blue  eyes,  have 
nystagmus  and  bad  vision  ;  but  two  other  brothers  with  brown 
eyes,  and  the  three  sisters  (two  with  brown  eyes,  one  with  blue) 
have  good  vision  and  steady  eyes.  Several  male  cousins  with 
blue  eyes  on  the  mother's  side  have  the  same  defects,  but  the 
males  with  brown  eyes  and  all  the  females  have  steady  eyes. 
Here,  until  we  have  an  opportunity  of  estimating  the  refraction 
in    the  patient's    brothers  and  sisters    (which    we   hope  to    do 


that  in  a  large  proportion  (more  than  one-third)  of  liis  cases  of  miner's 
nyi<tagmu8  there  were  conditions,  such  as  corneal  o]iaeity,  &c.,  causing  defect 
of  sight,  and  he  concludes  tliat  any  existing  defect  of  acuity  will  predispose  to 
nystagmus.  I  have  not  been  able  to  learn  much  either  from  pubiislicd  or 
private  sources  about  the  effect,  if  there  be  any,  tliat  tlie  nystagmus  itself 
has  upon  the  vision  of  miners  whose  sight  was  good  when  tliis  condition  set 
in.     Uransart  (Ann.  d'Oiulist.  t.  88,  p.  150,  1882)  states  that  V.  was  below 

normal  (between  -  and       \  in  half  his  cases,  but  it  is  not  clear  that  be  ex- 

\  3  U  / 

eludes  such  causes  of  defect  as  Niec'en  refers  to.  Mr.  Snell  of  Slu'flleUl  tells 
me  that  he  has  never  been  able  to  refer  defective  vision  to  the  effect  of 
nystagmus  in  miners. 


To  face  p,  366-67. 


Pedigree  of  Family  with  Amblyopia  and  Nystagmus  occurring  only  in  Blue-eyed  Males  (illustrating  Case  XVII  in  Text).. 

All  marked  with  asterisk  (*)  are  afiected. 


_n: 


All  his  relations  dead,  and  nothing  known     ?*Son,t  Morris.- 
of  them. 


daughter 


•  nothing  known  fui-ther  back, 
daughter 


12  cliildren  as  under 


1.  Daughter,    Mrs.  Nye. 
Blue  eyes,  steady. 

Seven  children,  all  blue 

eyes  and  all  steady. 

Two  sons. 

Five  daughters. 

(The  father  also  has  blue 

eyes.) 


2.  Daughter,  Mrs.  Stunt. 
Brown  eyes. 

-r 

FiTe  children. 

*1.  Son,   blue    eyes    and 

nystagmus. 

2. 1  Sons,    brown    eyes, 

3.  j      steady. 

*4:  Son,  blue   eyes,  nys. 

tagmus. 

5.  Daughter.     Steady. 

J 


Two  children. 
1.  Sou,  brown  eyes, 
steady. 
*2.  Son,  blue  eyes, 
nystagmus. 


3.  Son,    Joshua 
Morris.    Brown 


4.  Daughter,   Mrs.   D. 
Is  dead. 

-r 

Three  children. 

Two  daughters,  steady. 

One    son,    blue     eyes, 


5.  Daughter,     Mrs.-    Ste- 
Tcnson.     Blue  eyes. 


Foiu"  children. 
1.  Sou,  brown  eyes, 
steady. 

o'  I  Daughters,    brown 
/  I      eyes,  steady. 


6.  Daughter, 

Rebecca, 

died  single. 


7.  Son,      Ed- 
ward, died 
.  single. 


8.  Daughter,  9.  Died 
Elizabeth,  young, 
died  single. 


10.  Daughter,         11.  Died 
Mrs.  Mansfield.         young. 
Brown  eyes, 
steady  (see  text) . 


12.  Son.      Wm. 
Morris.    Brown 

eyes,  steady. 

No  children. 


t  This  ancestor  was  a  Welshman  ;  he  was  in  business,  and  was  able  to  speak  seven  languages.     He  was  for  a  time  insane  in  Bethlem  Hospital, 
but  quite  recovered.     Accounts  differ  as  to  whether  he  had  nystagmus. 


I 
Eight  cliUdren. 

1.  Daughter.    Brown  eyes,  steady. 
*2.  Son.     Died ;  meningitis  ;  blue  eyes.     Nystag- 
mus. 
*3.  Son,  Arthur  (Case  XVII  in  text).    Blue  eyes. 
Nystagmus. 

4.  Daughter.    Blue  eyes,  steady. 

5.  Daughter.     Brown  eyes,  steady. 

*6.  Son,  Ernest  (Case  XTII  in  text).     Blue  eyes. 
Nystagmus. 

7.  Son,   George   (Case  XVII  in  text).      Brown 

eyes,  steady. 

8.  Son,  Walter.     Brown  eyes,  steady. 

(father  of  this  family  not  related  to  mother.     See 
text.) 
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shortly),  we  cannot  say  whetlier  the  two  defects — nystagmus 
and  amblyopia — are  always  correlated  or  not. 

P.S.,  July  21.  Since  the  lecture  was  given  we  have  seen  the 
patient's  two  brothers.  One  (Ernest,  aged  about  seven)  has 
blue-grey  irides,  nystagmus,  and  high  H.  As.  (R.  H.  75  D. 
horizontal,  5  D.  vertical ;  L.  H.  6  D.  horizontal,  3"2o  D.  vertical.) 
The  other  (Geoi*ge,  aged  five)  has  brown  irides,  no  nystagmus, 
and  is  almost  Em.  in  both  eyes  (H.  about  0'5  D.).  Thus  high  As. 
seems  to  be  associated  with  the  nystagmus  and  amblyopia,  and 

with  blue  irides.      The  mother  has  brown  irides,  V.  =:  -  and 

6 

H.m.,  only  1  D.  :  the  father  also  has  V.  =  -  with  H.m.  1  D. 

Dr.  Wilmot  Herring'ham,  who  took  most  of  the  foreeroinof 
notes,  has  also  drawn  out  the  accompanying  family  "  tree." 

Group  6. — In  albinos  we  find  another  natural  group  of 
persons  who  usually  suffer  from  defective  acuity  of  vision 
and  nystagmus,  neither  condition  being,  so  far  as  I  know, 
associated  in  them  with  any  pai-ticular  kind  of  refraction, 
though  nearly  all  are  more  or  less  ametropic.  But  that 
albinism  is  not  necessarily  accompanied  by  amblyopia, 
and  that,  on  the  other  hand,  an  albinotic  infant  may  seem 
almost  totally  blind,  the  two  next  cases  show. 

Case  XVIII. — Charles  H.,  aet.  28.  Moustache  almost  white; 
hair  very  light  (says  it  was  much  lighter  when  a  child)  ;  irides 
bluish-grey,   red  light  from  fundus  transmitted  through  them 

both  by  daylight  and  focal  illumination.       V.  good  j  -  partly  j. 

No  intolerance  of  daylight,  and  no  nystagmus  observable  in 
daylight,  but  ophthalmoscopic  examination  causes  both  in  a 
slight  degree.  Has  three  sisters  and  two  brothers  all  of  the 
same  complexion  as  himself,  but  none  have  made  any  complaint 
about  their  eyes.  The  patient  himself  comes  for  a  phlyctenular 
attack. 

Case  XIX. — Saml.  M.,  set.  four  months.  Hair  and  lashes 
white  ;  thought  not  to  see.  Constant  lateral  slow  nystagmus  ; 
irides  light  blue.     Ps.  only-  slightly  pink  ;  act  well  to  light,  and 
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after  homati'opine  measure  5'5  mm.  Fimdus  perfectly  normal 
so  far  as  seen,  but  optic  discs  not  well  examined.  Child  does 
not  with  any  regularity  look  at  the  light.  Head  well  formed — 
neither  too  large  nor  too  small;  fontanelles  open;  sucks  well ; 
no  fits. 

You  will  observe  that  the  cases  in  Groups  5  and 
6  are  nearly  all  ametropic,  and  have  complained 
simply  of  bad  sight,  i.e.,  defective  visual  acuity  or 
imperfect  perceptioyi  of  form.  We  are  sometimes  met 
by  complaints,  chiefly  in  reference  to  light,  the  most 
usual  difficulty  being  night-hlindness,  shown  by  contraction 
of  the  field  and  lowering  of  the  acuteness  of  vision  by 
dull  light.  I  may  remind  you  that  night-blindness  is 
always  present  in  the  so-called  retinitis  pigmentosa, 
and  almost  always  in  syphilitic  retinitis,  that  night- 
blindness  without  ophthalmoscopic  signs  occurs  in  "  snow- 
blindness"  (temporaiy  exhaustion  of  a  sound  retina  by 
too  much  light)  and  in  '•  endemic  "  or  "  functional  "  night- 
bHnduess  (exhaustion  of  a  badly-nourished  retina  by 
prolonged  exposure  to  hght  that  would  be  borne  with 
safety  by  healthy  eyes).*  The  latter  form  is  now  rare  in 
our  country,  but  was  common  here  in  the  days  when 
scurvy  was  common,  and  is  still  common  in  sunny  lands. 
Night-blindness  is  sometimes  a  marked  symptom  in  chronic 
o-laucoma  (exhaustion  of  a  retina  badly  supplied  with  blood, 
increased  intra-ocular  tension  causing  unnatui-al  resis- 
tance to  the  entrance  of  the  arterial  stream),  but  is  usually 
masked  by  the  other  symptoms.  In  hysterical  amblyopia 
there  is  also  increased  difficulty  by  dull  light.  The 
same  symptom  is  often  mentioned  by  very  myopic  persons. 

In  respect  to  common  retinitis  pigmentosa,  it  will 
suffice  here  to  remember  that  though  depending  on 
inherited  peculiarities,  it  is  probably  not  present  at  birth  ; 

*  Probublv  a  sliglit  degree  of  generul  retinal  cxliaustion  accounts  for 
patients  occas'ionallj  telling  us  that  they  get  to  see  worse  after  being  for 
Bonie  lioiirs  in  tlie  open  air;  the  difficulty  as  stated  to  uie  has  been  chiefly 
noticed  whilst  driving. 
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that  once  begiiu  it  almost  invariably  goes  on  slowly  to 
blindness,  its  later  stages  being  often  conjplicated  with 
posterior  polar  cataract  and  incurable  progressive  deafness ; 
that  it  affects  both  sexes,*  and  is  often  associated  with, 
mental  or  other  nervous  defects  in  the  patients  or  their 
relatives ;  that  there  is  often  a  family  history  of  the  disease 
in  previous  generations,  and  that  consanguinity  of  parents 
is  believed  by  many  to  be  an  important  factor  in  its  pro- 
duction ;  and  that  however  low  the  acuteness  of  vision 
and  hght-perception  may  be,  there  is  no  colour-blindness. 

Group  7. — Probably  closely  allied  in  pathogeny  with 
true  retinitis  pigmentosa,  and  certainly  not  distinguishable 
from  it  if  we  consider  only  the  actual  subjective  symptoms, 
is  a  form  of  disease  which  differs  from  it,  so  far  as  my 
experience  cariies  me,  in  several  important  points.  In  this 
malady  the  night-blindness  is  stated  to  have  been  present 
from  the  earliest  childhood,  seems  to  be  stationary  (though 
more  experience  is  needed  before  this  can  be  asserted),  and 
does  not  appear  to  have  the  same  pathological  associations 
as  the  other  disease,  and  none  of  the  patients  are  deaf. 
The  ophthalmoscopical  appearances  are  different  from  and 
much  less  conspicuous  than  in  the  common  disease,  con- 
sisting chiefly  in  irregularity  of  the  pigmented  epithelium, 
and  the  presence  of  scattered  minute  white  dots.  I 
brought  four  cases  of  this  malady  (in  two  pairs  of  sisters) 
before  the  Ophthalmological  Society  in  the  present  session, 
but  I  have  notes  of  several  others,  one  of  the  most 
remarkable  being  that  of  a  little  boy,  named  Howland, 
whose  mother  brought  him  because  she  had  found  his 
sight  was  defective  at  night,  as  it  was  in  a  number  of  his 
male  relations.  She  was  particularly  distinct  in  her 
knowledge  of  her  family,  and  gave  us  the  facts  for  con- 
structmg  the  accompanying  remarkable  pedigree,  from 
which  it  appears  that  no  less  than  22  members  are  affected 
in  the  same  way,  that  they  are  all  males,  and  that  the 

*  But  according  to  statistics  collected  by  Leber,  very  unequally,   150 
cases  giving  110  males  and  only  40  females  (Graefe  u.  Saemiscb,  v,  p.  655). 
VOL.  XI.  2    D 
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gTeat  majority  (16  out  of  22)  inherit  through  the  mother 
The  defect  is  said  to  be  stationary  in  all  of  them,  at  any 
rate  several  are  middle-aged,  and  none  are  known  to  have 
gone  blind.  In  all  of  them  night-blindness  is  the  chief 
symptom.  One  of  them,  A.  Beckley,  has  lately,  it  is  said, 
had  to  move  from  a  village  into  a  town  (Maidenhead) 
because  he  used  to  lose  his  Avay  in  the  roads  at  night. 
The  child's  case  is  as  follows : — 

Case  XX. — Chas.  Howland  (P.  6,  117,  see  pedigree),  was 
brought  to  the  Hospital  for  Sick  Children  in  March,  1882, 
because  he  saw  so  badly  at  night  that  his  mother  could  not 
trust  him  to  go  about  alone,  even  in  the  house.  He  was  a 
healthy,  intelligent  little  boy  of  tive,  and  was  able  to  spell  words 
6  Sn.  at  6";  the  R.,  however,  deviating  and  oscillating.  No 
definite  ophtb.  changes  were  seen.  He  passed  Holmgren's  colour 
test  perfectly  well.  Eefraction  not  stated.  He  is  the  second  of 
four  children ;  the  fii'st,  a  girl,  has  no  defect ;  second  (the 
patient)  and  third,  boys,  are  both  affected ;  fourth,  a  girl  aged 
only  12  months,  believed  to  see  well.  A  year  and  a  half  later 
(September,  1883)  he  was  getting  on  pretty  well  at  school.  I 
now  made  out  that  there  was  M.  of  about  4  D.  in  each  eye,  and 
that  the  choroid  at  central  regions  was  "  very  granular  and  pale 
as  if  from  disease  of  the  epithelium."  We  saw  him  again  a  few 
days  ago  (May  18,  1887)  ;  he  is  now  10,  a  bright  but  rather  shy 

child,    seeing  —  with   —4-5   or  5    D.,    and   reads    1   J.    easily. 
18 

There  is  a  great  difference  in  the  refraction  at  the  y.s.  (M.  4'5to 

5  D.)  and  the  periphery  (H.  2-5  to  3  D.)  ;  there  are  fine,  pale, 

ill-defined  dots  of  superficial   choroidal  change  aroimd  the  y.s., 

the  y.s.  itself  appearing  healthy,  and  a  few  scattered  larger  spots 

of  pigment  towards  the  periphery ;  o.d.,  and  vessels  n.     All  the 

changes  are  slight  in  degree,  and  are  not  suggestive  of  syphilitic 

disease. 

I    liave     only    succeeded    in    examining    (not    very 

thoroughly)  three  of  the  other  affected  relatives,  viz. : — 

Case  XXT. — Henry  Hawes  rct.  2G  (sec  pedigree),  who  with 

C  G 

—  111)     sees  — -  w^ith  R.  and  —   with  L.,   and  has  no    definite 
18  3G 
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Pedigree  of  Family  with  Amblyopia  and  Night-blindness  oocurring  only  in  Males  (illustrating  Cases  XX  to  XXIII  in  Test). 
Those  marked  with  asterisk  (*)  are  either  known  or  reported  to  be  affected. 


Eeep  (male,  89). 


married  to  Pymm  (lately  dead,  89).     Not  cousins.     Of  13  children  (5  m.  8  f.),  following  are  alive. 


1.  Mrs.  Jones  (>60)      2.  Mrs.  Price. 


Son  (single) 


Mrs.  Wiuiworth.     Order  doubtful. 


4.  »Eiclid.  Keep,  53. 


5.  Mrs.  Beckley,  52. 


Mrs.  Hawes.     Order  doubtful. 


:.3).         |^_ 


*8on     *8on   *8on     dr.     dr.     dr.      son     son     dr.     dr.    dr. 

^^ ^ J  Order  doubtful. 

One  of  these  is  Case  XXIII  in  text. 


dr.     *sou(8et.25)  dr.  son  (20)   son  (13)    *son  (aet.26) 

-r         -T  I 1 

I  son  son       son 


*8on  *son       dr.       dr.       dr.      dr.     dr.     dr, 
Order  doubtful. 


Cases  XXI  & 
XXII  in  text. 


.24)  dr.    dr.     dr.    di-.        son 

^^ , '      eldest 

One  is  mari'ied        male. 


JIi's.  Povey.    Order  doubtful. 
1 T' 


dr.     dr.     di".    dr. 
None  married. 


=  Charles  Howland  (Case  XX  in  text) . 


'Jonathan  Keep. 

— — J ^ J ^ 

*son     'son       dr.    dr. 


CONGENITAL   AND   INFANTILE   AMBLYOPIA.  371 

oplith.  changes  except  crescents  and  perhaps  pallor  of  discs.  He 
has  quick  lateral  nystagmus  when  looking  sideways  ;  he  sees 
worse  at  night  than  bj  day ;  he  is  sharp  in  answering  questions, 
and  seems  intelligent ;  a  shoemaker.     No  colour-blinduess. 

Case  XXI  I. — H.,  a  rather  younger  brother  of  the  last  (see 
pedigree),  is  excitable,  liable  to  fits,  and  getting  demented.  He 
is  very  myopic  and,  like  the  last  case,  shows  no  decided 
changes.     He  is  said  to  see  worse  at  night. 

Case  XXIII. — H.  Winkworth  (see  pedigree),  a  cousin  of  the 
last,  is  also  myoj^ic  and  sees  badly  at  night,  but  shows  no  ophth. 
changes  ;  he  seems  stupid,  but  may  be  only  shy. 

None  of  these  patients  are  deaf. 

I  hand  round  the  pedigree  of  this  family  so  far  as  it 
could  be  ascertained. 

Case  XXIV.- R.  B.  set.  11  (P.  7,  190).  His  parents  not 
cousins.  He  is  the  third  of  four  children  (all  living)  ;  the  other 
three  are  sisters  and  have  good  sight.  No  neurotic  history,  and 
no  other  cases  of  night-blindness  known  in  the  family.  Not  deaf. 
He  presents  no  signs  of  inherited  syphilis.  His  sight  is  much 
worse  at  night  than  by  day,  so  that  he  stumbles  against  things. 
No  definite  ophth.  changes,  except  large  M.  crescents.  V.  of  each 

—  with  1  T-»  /^  1  F.  somewhat  contracted,  even  in  day- 
18  -1  D.  Cyl.  ^ 

light;  not  getting  worse.     Four  years  later  V.  as  before. 

Case  XXV. — Herbert  Batten,  ^t.  21,  certificated  teacher 
(March,  1887).  Complains  of  short  sight,  of  ditficulty  in  seeing 
things  "  downwards,"  and  of  very  definite  night-blindness.     V. 

R.  —  -2-5  D.   =  -  partly,  1  J.  at  36  cm.      L.  —    -25   D.   - 

60  9  ^       •'  60  y 

partly,  1  J.  at  36  cm.  Ophth.  changes  symmetrical.  Discs 
rather  pale,  especially  L. ;  very  narrow  crescent;  artej'ies  and 
veins  somewhat  diminished.  At  yellow-spot  region  the  epi- 
thelial layer  is  absent  or  very  coarsely  granular  over  an  area 
about  half  the  size  of  disc;  the  surrounding  choroid  is  slightly 
granular.  Extensive  uniform  surface  changes  at  perijjhery, 
epithelium  being  removed   in  some  parts,  and  coarsely  granular 

2  D  2 
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in  others ;  in  many  parts  an  appearance  of  minute  elevations, 
probably  "  colloid  "  bodies.  A  few  scattered  coarse  pigment 
spots,  but  no  pigment,  along  vessels  or  in  retina.  Q^  measuring 
his  fields  by  various  degrees  of  subdued  light  compatible  with  a 
fall  field  in  a  normal  eye  (check  observations  made),  they  were 
found  contracted  in  direct  proportion  to  the  illumination.  No 
known  family  history.     'No  signs  of  hereditary  syphilis. 

Case  XXVI.— George  Maben,  get.  16  (St.  Thos.  O.P.  papers, 

1886),  has  had  difiiculty  in  seeing  at  night  as  long  as  lie  can 

remember,  and  dare  not  go  into  an  unlighted  road  by  himself  at 

night ;  the  defect,  however,  is  not  getting  worse.     His  visual 

/? 
acuteness  is  — ■  with,  each  eye,  not  improved  by  glasses,  and  he 
18 

reads  1  J. ;  Fs.  (by  gaslight)  show  a  slight  amount  of  con- 
centric contraction.  Ophth.  appearances  perfectly  normal  in 
every  particular.  Intelligent,  and  is  not  deaf.  No  family 
history  of  similar  complaint,  and  no  consanguinity  of  parents. 
Father's  father  was  for  a  time  in  an  asylum,  but  quite  re- 
covered. 

The  early  presence  and  apparently  stationary  character 
of  the  symptoms  in  this  gTOup  of  cases,  suggests  that  the 
choroido-retiual  changes,  which  were  more  or  less  noticeable 
in  all  except  the  last,  took  place  dming  intra-uteiine  life.* 

Group  8. — In  the  last  series  Ave  have  to  examine,  we 
find  a  defect  complementary  to  that  last  considered,  day- 
blindness  instead  of  night-blindness.  The  patients  are 
always  amblyopic  and  colour-blind  (usually  for  all  colours). 
Their  difficulties  are  dated  from  birth,  and  are  stationary. 
I  recorded  several  cases  of  this  peculiar  disease  under 
the  title  of  "  Congenital  Day-blindness  with  Colour- 
blindness" some  years  ago.f  Since  then  I  have  met  with 
some  others,  and  as  the  subject  has,  I  think,  not  been 
sufficiently  attended  to,  I  propose  to  naiTate  them. 

*  Leber  (in  Graefc  u.  Saemisch,  vol.  t,  p.  648)  gives  a  short  account  of 
congenital  night-blindness  without  retinitis  pigmentosa,  and  with  only  slight 
changes.  His  description  agrees  in  some  respects  with  the  casee  which  I 
have  narrated  in  this  lecture. 

t  Si.  Thomas's  Ho>])itul  Reports,  vol.  x,  1880, 
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Case  XXVII  (P.  4,  150).— Tbls  family  (Mrs.  D.'s  children) 
was  kindly  sent  to  me  by  Mr.  Waren  Tay  in  September,  1880. 
There  were  five  children;  the  eldest  a  boy,  the  other  four 
girls.  The  two  eldest  girls  (Nos.  2  and  3  in  the  family)  were 
day-blind,  totally  and   completely  colour-blind,  and  moderately 

amblyopic,  seeing  about  — with  their  H.  of  about  3D.  corrected. 

No  definite  ophth.  changes.  Irides  gray-blue;  hair  auburn. 
Patients'  health  good.  No  cases  of  same  kind  known  in  other 
branches  of  family.  Parents  are  first  cousins.  The  two  youngest 
children  were  believed  to  see  well,  but  as  they  were  less  than 
seven  years  of  age,  and  we  had  no  opportunity  of  seeing  them, 
we  cannot  feel  certain. 

Case  XXVIII.— John  Jones,  ffit.  22  (M.  0.  1,  120),  a  fairly 
intelligent  labourer,  from  Wales,  says  that  his  sight  has  never 
been  better  than  at  present.  He  dislikes  bright  light,  sees 
better  in  winter  than  in  summer,  and  sees  better  in  December, 
in  London,  than  when  he  is  at  home. 

On  admission  at  Moorfields,  in  December,  1883,  Dr.  Thynn 
found  that  he  had  Hm.  3  D.  in  R.,  and  Hm.  4  D.   in  L.,  with 

V.  =  _  in  each  eye.     He  was  wearing  +5  D.      There  were  no 

24 
ophth.  changes,  except  doubtful  congestion  of  the  discs.  He  was 
aware  that  he  could  not  distinguish  colours  as  other  people 
could  ;  on  trial  we  found  that  he  judged  almost  entirely  by  shade, 
all  pale  colours  being  "white,"  and  all  dark  ones  "black,"  and 
that  he  was  ready  to  match  green  with  nearly  all  other  colours ; 
blue  was  the  only  colour  which  he  promptly  picked  out  by 
name,  but  even  this  colour  was  often  confused  with  several 
others,  including  yellow.  The  visual  fields  seemed  contracted ; 
but  as  they  were  taken  only  once,  and  he  did  not  under- 
stand English  well,  I  do  not  attach  much  importance  to  the 
result. 

One  of  his  sisters  is  said  to  have  eyes  "  exactly  the  same  as  " 
the  patient,  and  to  wear  the  same  glasses.  He  has  three 
other  sisters  and  two  brothers,  all  of  whom  see  well,  and  without 
glasses.  No  consanguinity,  and  no  similar  cases  are  known  in 
other  relatives,  though  enquiries  have  been  made. 

Case  XXIX.— Mary  Abbott,  ret.  55  (M.  0.  1,  236)  came  to 
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Moorfields  in  August,  1885,  when  we  found  that  she  had  H.  4  D. 

/? 
in  R.,   and  H.  3  D.  in  L.,    V.  beinsf  only —  in  each  when  cor- 

rected,  and  only  16  J.  with  the  aid  of  +6  D.  She  had  used 
+  4  D.  for  the  last  12  years.  There  was  slight  haze  of  o.ds., 
and  tliickening  of  arterial  sheaths,  but  not  more  than  is  common 
in  normal,  and  especially  in  H.,  eyes.  There  was  well-marked 
red-green  blindness,  but  the  notes  make  no  statement  as  to  other 
coloui's. 

She  said  that  her  sight  had  never  been  better  than  now  ;  she 
had  never  been  able  to  see  small  print,  and  had  for  many  years 
been  aware  that  she  could  not  tell  colours  properly,  except  black, 
which  she  considered  herself  a  good  judge  of.  She  said  she 
could  see  much  better  in  a  dim  than  in  a  bright  light ;  that  she 
did  not  like  going  out  in  sunlight ;  and  that  in  the  kitchen  (she 
was  in  service)  she  always  liked  to  keep  the  blinds  down  in  the 
daytime,  since  if  they  were  drawn  up  she  was  liable  to  knock 
things  down  and  break  tbem,  because  unable  to  see. 

Her  own  health  had  been  pretty  good.  Her  parents  were 
first  cousins,  and  both  died  when  patient  was  young  ;  she  believed 
that  their  sight  was  good.  She  had  one  bi^other,  who  seems  to 
have  had  good  sight ;  he  was  a  soldier,  and  died  in  the  Crimea. 

Case  ;x:XX.— Miss  Schwarz  (T.  0.  3,  90,  1881),  ^t.  36. 
Parents  were  first  cousins.  Had  cataract  in  the  L.  eye,  and  was 
operated  with  good  result  six  years  ago.  I  saw  her  again 
yesterday  (May  24,  1887).     The  condition  of  the  other  (R.)  eye 

in  1881  was  as  it  is  now,  as  follows: — V.  with   —2  D.  =  — 

24 

badlj.     She  wears  — 1"75  D.  ordered  several  years  ago.     Ophth. 

negative.     She  has  nystagmus.     She  dislikes  sunlight,  and  sees 

better  in  the  dusk.     Colour- vision  : — She  is  bright,  intelligent, 

and  observant,  and  very  anxious  not  to  appear  colour-blind,  but 

she  half  confuses  grey  with  green,  mauve  with  purple,  and  scarlet 

with  dark  brown  ;    she  almost  matches  light  violet  with  various 

yellows.     Asked  to  pick  out  the  yellows,  she  has  no  idea  of  them, 

though  she  manages  after  much  hesitation  to  pick  out  fairly  well 

mo&t  of  the  other  colours  by  name.     Her  sister  (Mrs.  B.),  whom 

wo  saw  and  tested,  has  exactly  the  .same  conditions,  but  with 

mucli  liigher  M.  (8  D.). 
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Case  XXXI. — James  Jacob,  a^t.  16  (T.  0.  P.,  loose  paper), 
(3/6/84).  Nystagmus  rapid  and  horizontal  from  birth.  "Very 
near-sighted;"  does  not  like  the  sunlight,  but  no  definite  day- 
blindness;  no  history  of  ophthalmia  neonatorum.     V.  with  both 

2 
6  J.  at  2"  and  -;—  by  nipping  lids  together.     Hm.  2  or  3  D.  but 
(30 

V.  not  improved. 

Parents  said  to  have  good  sight;  no  consanguinity.  The 
patient  is  the  second  of  five  children  (the  four  eldest,  boys,  the 
fifth,  a  girl),  all  born  at  full  time,  and  still  living;  infantile 
history  negative.  Patient  has  been  in  a  workhouse  since  seven 
years  old,  on  account  of  his  bad  sight,  but  in  spite  of  his  diffi- 
culty has  become  one  of  the  teachers  in  the  school !  The  third 
child  (M.,  set.  14)  is  in  the  same  workhouse,  and  said  to  be 
colour-blind  and  to  see  badly ;  but  the  three  others  (viz.,  the 
first,  fourth,  and  fifth)  see  well.  Although  the  patient  said  that 
he  could  "  tell  colours  well,"  we  found  that  he  really  had  no 
colour-perception  at  all,  for  he  confused  blue  with  yellow,  and 
scarlet  with  verj  dark  green. 

The  following  are  the  previously  published  cases  of  this 
condition  which  I  just  now  referred  to  : — * 

Case   XXXII.— The   F.    family.      Miss   Mary   F.,    set.    25. 

20 
V.  ^-—    and   6   J.    at   4" ;    Em. ;    p.s.    n. ;    nystagmus ;   ophth. 
^00 

doubtful  haze  about  y.s. ;  f.n.     Sees  much  worse  by  day  than  at 

night;  in  the  day  is  afraid  to  cross  the  street,  at  night  can  do 

so  easily,  and  can  read  small  print  when  light  is  so  dull  that 

other  people  have  to  put  away  their  books.     Total  complete 

colour-blindness  to  wools ;  always  dresses  in  black  and  white,  to 

avoid  making  mistakes.     All  the  conditions  are  stationary.     She 

is  eighth  of  a  family  of   11,   six  males,  five  females.     Of  this 

number  five  besides  herself  have  the  same  defects  of  sight,  two 

being  males,  and  three  females ;  two  of  these  (a  brother  and 

sister)  were  seen,  and  found  to  have  exactly  the  same  conditions. 

Family  history  negative  but  incomplete ;  an  uncle  said  to  be 

colour-blind  for  red  and  green. 

*  Nettlesbip,  loc.  cit.,  Cases  I,  II,  HI,  aud  IV^. 
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Case  XXXIII. — Boy,  set.  16.  Moderate  amblyopia,  low  M. ; 
total  complete  colour-blindness,  small  nystagmus  ;  sight  much, 
better  by  dull  light ;  ophth.  signs  of  slight  previous  central 
choroido-retinitis.  All  the  symptoms  present  from  birth.  No 
other  cases  in  family  of  five.  Was  bom  in  state  of  suspended 
animation,  and  only  brought  round  by  artificial  respiration ;  eyes 
were  red  for  some  days  after  birth. 

Case  XXXIV.— The  P.  family.     Two  brothers,  set.  15  and 

20 
13,  with  Y.  ,< — ,    and    some    H. ;    nystaofmus :    total    complete 

'  200  ^       J       o  y  J 

colour-blindness;  sight  better  in  dusk  than  by  day;  ophth.  quite 
n. ;  childish  and  backward,  but  not  imbecile.  Two  others  in 
same  family  (female,  aet.  7 ;  male,  £et.  3-^)  quite  blind,  and 
quite  idiotic,  and  in  the  younger  of  these  discs  "  dirty  yellowish- 
white."  Two  others  (female  and  male),  intermediate  in  the 
family,  have  perfect  sight  and  good  intelligence.  Parents  first 
cousins. 

Case  XXXV. — C.  family.  Here  there  were  three  children  ; 
first,  female,  aet.  6,  with  nystagmus ;  V.  =  12  J.  held  close  ; 
sight  much  better  in  dusk ;  total  complete  colour-blindness,  and 
no  ophth.  changes ;  second,  ^t.  4,  nystagmus  and  sight 
defective ;  ophth.  negative ;  third,  set.  1  year,  well  marked 
nystagmus  ;  can  see,  but  probably  not  well ;  no  ophth.  examina- 
tion.    Parents  not  cousins. 

These  two  families  (Cases  XXXIV  and  XXXV)  were 
related,  being  first  cousins  once  removed.  The  full  pedigree  is 
given  in  the  original  paper. 

In  this  peculiar  group  there  is  no  great  preponderance 
of  either  sex,  many  being  females.  Consanguinity  has 
been  very  common.  All  are  colour-blind,  and  not  only  for 
the  ordinary  colours,  red  and  green,  but  for  blue  and  yellow, 
i.e.,  "  totally  "  colour-blind ;  the  colour-bhndness  may,  how- 
ever, be  "  complete  "  or  '•  incomplete."  The  ophthalmo- 
scopical  changes  are  quite  insignificant,  whilst  in  the  night- 
blind  series  (Group  7)  widespread  changes  were  usually 
found.  High  errors  of  refraction  arc  not  usual.  I  have 
as  yet  seen  only  one  totally  colour-blind  person  (curiously 


CONGENITAL   AND   INFANTILE   AMBLYOPIA.  377 

enough  a  woman)  who  was  not  amblyopic,  and  only  two 
or  tlu-ee  (P.  11,  250;  P.  12,  7  ;  M.O.P.  2,  7)  who  were  not 
decidedly  day-blind.  Indeed,  I  believe  that  many  of  the 
cases  of  total  colour-blindness  recorded  in  literature  have 
belonged  to  this  day-blind  group,  and  that  cases  of  total 
colour-blindness  without  other  defect  of  sight  are  exces- 
sively rare. 

Cases  of  amblyopia  and  day-blindness  with  total  colour- 
blindness have  been  recorded  by  Bonders  (Heidelberg 
Congress,  1871,  referred  to  in  Jeffries'  "  On  Colour- 
blindness," p.  35),  Landolt  ("  Examination  of  the  Eye," 
p.  191),  Magnus  (Hu'schberg's  Centralb.,  1880,  p.  373), 
Dor  (Re-sme  Generale,  t.  iv,  p.  433,  1885;  day-blindness 
not  mentioned,  but  considerable  amblyopia),  and  doubtless 
by  others.  I  do  not  find  the  subject  mentioned  by  Nuel 
in  his  short  chapter  on  Day-blindness  in  Wecker  and 
Landolt's  Traite,  t.  3,  Fasc.  3,  nor  in  Graefe  u.  Saemisch's 
Handbuch. 

You  will  notice  in  regard  to  the  forms  of  amblyopia 
discussed  to-night,  that  in  all  of  them  both  eyes  were 
equally  affected,  and  that  in  most  there  was  a  strong 
family  history  either  in  the  same  parentage,  or  in  colla- 
teral branches.  The  conditions,  therefore,  though  differing 
in  the  various  groups,  are  probably  due  to  developmental 
defect ;  or  to  transmitted,  rather  than  to  merely  personal, 
disease. 

Lecture  III. 

A  number  of  cases  remain  over  in  wliich  defect  of  sight 
without  any  sign  of  disease  is  confined  to  one  eye. 

Though  in  these  cases  the  patient  (who  is  usually 
grown  up)  often  thinks  the  defect  recent,  we  find  no  evi- 
dence of  this,  unless  the  case  prove  to  be  retrobulbar 
neuritis,  hysterical  amblyopia,  or  damage  to  the  optic 
nerve  from  injury  to  the  orbit  or  head ;  and  whilst  cases  of 
apparently  causeless  amblyopia  of  one  eye  are  very  common, 
the  diseases  just  named  are  relatively  rare. 
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111  the  cases  I  am  about  to  speak  of  the  chrect  reflex 
action  of  the  pupii  is  natural,  whilst  it  is  more  or  less  inter- 
fered with  in  retrobulbar  neuritis  and  injury  of  the  optic 
nerve.  The  defect  of  vision  may  be  very  tri\aal,  or  so 
high  that  only  large  objects  can  be  seen  ;  it  may  be  per- 
fectly remediable  with  glasses,  in  whicli  case  there  is 
almost  always  anisometropia,  and  the  defective  eye  is 
nearly  always  the  more  ametropic  of  the  two  ;  or  only  partly 
remediable  by  glasses ;  or  glasses  may  not  help  at  all. 
Though  the  eyes  are  now  straight,  there  may  be  a  history 
of  convergent  squint  which  has  been  cured  by  operation, 
or  has  disappeared  without  treatment ;  but  in  other  cases 
we  find  no  ground  for  assuming  that  squint  ever  existed. 
In  others  again  convergent  or  divergent  squint  of  the 
amblyopic  eye  is  still  present. 

In  cases  of  high  anisometropia,  without  squint  either 
past  or  present,  w^e  often  find  that  though  the  more 
ametropic  eye  have  not  hitherto  been  corrected,  yet  with 
the  proper  glass  it  sees  as  well,  or  very  nearly  as  well,  as 
the  better  eye.     The  following  are  examples  of  this : — 

Case  XXXVI.— Mrs.  H.,  ^t.  45  (P.  13,  127).     Has  never 

had  her  R.  corrected,  having  always  depended  upon  her  L.  (the 

6        .    J   .     6  r  -  9  D.Cyl.X        -p     . 

better)  eye.    R.  =  — ,  raised  to  q  by   W  £).§.  Reads 

small  print  with  +9  D.Cjl./,  better  still  with  S    .^  D  S^ 

h    =  —  well  raised  to  -  by  -4o  D.Cyl.\50°.    Here  the  dif- 
18  9    •' 

ference  between  the  eyes  is  equal  to  that  between  Em.  in  one 

and  H.  As.  about  4  D.  in  the  other.     Separate  correction  does  not 

permit  the  combined  use  of  the  two  eyes,  but  she  likes  reading 

spectacles  with  a  plane  glass  for  R.  and  +4-5  D.Cyl.  for  L. 


Case  XXXVII. — A  man,  ait.  34,  who  had  never  worn  glasses, 

had  R.  V.  -  nearly,  raised  to    ,   well   with     —OS   D.Cyl.       L. 
6  0 

required   13.5^^'       [   ^"'^  <^^»C"  •''=^^v  -nearly. 


« 
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Case  XXXVIII.— Mrs.  D.,  ^t.  48  (P.  13,  214),  is  using 
+  4D. 

R.  =  —  raised  to  -  by  +4  D. 

e  Q  >Difference  =  H.  3  D. 

L.  =  — _  raised  to  -  fairly  by  + 1  D. 

Separate  correction   of    the  two  eyes   for   reading  causes   dis- 
comfoi't. 

Case  XXXIX.— Rev.  T.,  cet.  48  (P.  12, 176),  has  worn  -oS  D. 
for  several  years  chiefly  for  distance.     The  R.  has  My.  9  D.,  and 

corrected    sees  -  partly.     The  L.  has  My.  5-5  D.,  and  corrected 

sees      partly.       He   prefers  the   separate  correction,   and  it  is 
9 

ordered. 

In  tliese  and  other  cases  too  numerous  to  quote,  the 
myopic  patients  have  an  advantage  over  those  who  are 
hypermetropic  or  highly  astigmatic.  The  former  have 
often  unconsciously  exercised  the  more  myopic  eye  in 
reading,  &c.  But  in  the  latter  we  cannot  suppose  the 
more  hypermetropic  or  moi-e  astigmatic  eye  to  have  been 
used  separately,  unless  on  the  assumption  (for  which  I  think 
we  have  but  httle  warrant)  of  very  unequal  accommodation 
in  the  two  eyes,  and,  in  the  case  of  high  single  astigmatism, 
of  meridionally  unequal  accommodation  in  the  astigmatic 
eye. 

We  find  other  cases  of  anisometropia,  though  in  my 
experience  they  are  less  numerous  than  the  former,  where 
vision  is  not  nearly  equal  in  the  two  eyes  when  corrected, 
even  though  the  difference  between  them  be  not  extreme. 

Case  XL.— Miss  R.,  8et.43  (P.  13, 219),  sees  -^  ^^dly  with  her 

R.,  raised  by  +  5  D.  to  7:7  ;  with  the  L.  she  sees  -  partly,  and  is 
very  nearly  emmetropic. 

Case  XLI.— Mr.  R.,  aet.  20  (P.  12,  70),  sees  ^  with  R.,  raised 
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to  -  by   <~-,  T^'ri  1       :  with L.  lie  sees— -,  improved  to --,   but 
6     -^     (^  — 1  D.LjL—  GO  18 

not  beyond,  bj  |  "g  D.Cyl.X 

Case  XLII.— Miss  T.,  ^t.  18  (P.  14,  174),  has  never  worn 
glasses. 

v.  — E.  ^,  raised  to—  partly,  _  well,  by  "^  D.Cyl./ }  ' 
tlie  eye  often  diverges  and  is  probably  never  used :    L.  -  partly, 

Hm.  0'5  D.  only,  but  ophth.  sbows  H.  =  5  D.  It  is  true  tbat 
here  the  anisometropia  is  extreme. 

Very  rarely  in  anisometropia  the  more  ametropic  eye 
sees  the  better,  as  in  the  following : — 

Case  XLIII.— Mr.  H.,  set.  37  (P.  13,  65),  likes  to  cover  L. 
in  reading  ;  cannot  unite  the  images  in  an  opera  glass,  and  has 
diplopia  for  distance. 

With  the  R.  he  sees  — ,   raised    by    —  1-5  D.Cyl.  |    to    -, 
"  better  than  left." 

With  the  L.  he  sees  -,  raised  by  <j  ~  q.^'^  ^  ^  ,  ^  to  -. 

Here  the  more  ametropic  eye  is  preferred,  possibly  because  its 
chief  meridians  are  vertical  and  horizontal,  those  of  the  other 
eye  being  oblique. 

Case  XLIV.— Mrs.  P.,  set.  41  (P.  13,  172),  illustrates  the 
same  point. 

v.— R.  =  — partly,  improved  to -partly,  by  \^i  D.Cyl! /^^°* 

6       „    .  T  ,    6  ,       r  +  2-5  D.S. 

I2         '  '°^P''°^^^  to  ^  by    I  _^  ^  D.Cyl.— 

Reviewing  onr  cases  of  anisometropia,  we  may  say 
that  in  many  of  them  tlie  vision  of  the  two  eyes  can  be 
equalised,  and  in  many  others  approximated,  by  separate 
correction,  and  that  cases  of  extreme  qnite  irremediable 
defect  of  the  more  ametropic  eye  are  very  uncommon, 
nnloss  there  be  or  have  been  strabisinns.  Probably  in-e- 
gular  astigmation  (of  the  lens)  accounts  for  such  moderate 
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residual  defect  of  one  eye  as  is  illustrated  in  Cases  XLI 
and  XLIV. 

It  is  mmecesary  to  quote  cases  of  defect  associated 
with  existing  convergent  strabismus;  vision  in  tlie  squinting 
eye  is,  as  every  one  knows,  nearly  always  defective,  unless 
the  squint  be  alternating,  though  the  degree  of  amblyopia 
is  far  from  constant.  So  common  is  the  association,  that 
when  we  meet  with  causeless  amblyopia  of  one  eye  without 
existing  strabismus,  we  may  expect  to  obtain  the  history  of 
a  previous  squint  which  has  been  cured,  or  has  disappeared 
spontaneously  as  convergent  squint  not  uncommonly  does. 
No  doubt  in  such  the  defective  eye  is  usually  more 
ametropic  than  the  other,  but  this,  as  we  have  just  seen,  is 
not  generally  of  itself  any  bar  to  good  vision  when 
corrected ;  moreover  the  amblyopia  is  often  irremediable, 
and  much  more  severe  than  it  would  be  if  due  to  ame- 
tropia only.  In  the  two  following  cases  there  was  a  clear 
history  of  squint. 

Case  XLY.— Miss  B.,  set.  14  (P.  12, 144).  Formerly  squinted 
with  her  R.,  but  there  is  now  no  deviation.     The  vision  of  R. 

is  extremely  bad, — 19  J.  and  less  than  — ,  scarcely  raised  to  ^ — - 
by  —  2-5  D.S.,  which  corrects  the  (objectively  measured) 
myopia.    L.  =  -  raised  to  -  by  —  0'5  D.S. 

Case  XLVI.— Dr.  R.,  set.  75  (P.  12,  103).  Squinted  badly 
with  liis  L.  when  a  child,  and  his  mother  used  to  box  his  ears  to 
make  him  look  stiuight.  The  squint  disappeared,  but  the  eye 
has  never  got  to  see.  The  R.  sees  well,  and  is  nearly  Em. ; 
with  the  L.,  which  does  not  now  squint,  he  can  see  fingers  in 
the  temporal  side  of  the  field,  but  nowhere  else,  and  the 
ophthalmoscope  shows  hypei-metropia  of  25  D. 

Sometimes  the  patient,  now  gi-own  up,  though  remem- 
bering that  he  used  to  squint,  may  not  be  able  to  tell  which 
was  the  offending  eye,  and  we  assume  that  it  was  the  one 
now  found,  or  known  to  be  defective.     For  instance — 
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Case  XLVII. — Mr.  T.,  ^t.  45,  knows  that  his  L.  has  always 
seen  badly,  and  that  he  formei'ly  squinted  inwards,  but  cannot 

say  with  which  eye  ;  at  present  R.  sees  -,  and  is  Em.     L.  cannot 

gee  —  with  or  without  glasses :  refraction  H.  about  2 '5  D.  with 
60 

some  As. 

Case  XLYIIL— Mrs.  H.,  tet.  38  (P.  12,  125),  knows  that  R. 
has  seen  badly  since  childhood,  and  that  she  used  to  squint,  but 
does  not  know  with  which  eye ;  there  is  now  no  squint.    R.  sees 

board,  but    cannot    count  fingers;    H.   6  D.  by  ophth.       L.  - 

H.m.  =  2  D.     H.  by  ophth.  =  3  D. 

Such  cases  show  that  when  a  squinting  eye  sees  badly, 
the  return  of  the  eye  to  its  natm-al  position,  and  therefore 
the  exercise  of  the  yellow  spot  of  its  retina  with  the  yellow 
spot  of  the  other  eye  has  not  resulted  m  any  improvement 
of  the  sight. 

We  meet  also  occasionally  with  in-emediable  defect  of 
one  eye,  in  grown  persons,  not  explained  by  anisometropia 
and  without  any  history  of  former  squint.  From  my  own 
experience  I  cannot  as  yet  consider  it  proved  that  the 
absence  of  history  of  squint  in  these  instances  is  trust- 
worthy, for  I  have  not  hitherto  observed  any  cases  of  high 
defect  of  one  eye,  in  children^  with  neither  squint  no  aniso- 
metropia, and  I  think  that  any  cases  of  the  kind  would 
deserve  careful  record.  It  is,  however,  very  generally 
held  that  the  vision  of  one  eye  may  be  highly  defective 
from  birth  or  early  life  without  visible  cause,  without 
extreme  anisometropia,  and  without  previous  or  existing 
strabismus.  I  have  notes  of  very  luw  cases  at  all  in  point ; 
of  the  three  following  the  first  is  only  moderately  well 
marked,  and  the  other  two  are  quite  exceptional : — 

Case  XLIX.— Mr.  B.,  aged  20. 

Vision.— Vi.  —  -1  D.  ^.    Ophth.  =  II.  15  D.    If  lie  looks 
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at  any  object  with  this  eye,  ichatever  may  he  its  distance,  it  soon 
"  fades,"  "goes  dark"  and  becomes  "invisible."  In  reading,  he 
moves  the  object  about  as  if  there  were  a  defect  in  the  field,  yet 
none  can  be  found. 

L.  ^  -  1  D.Cyl.  =  ~  partly;  Ophth.      H.  =  2  D. 

After  atropine ; 

^    20+lC.  11^20 
•  100  +  v5  s.;      50* 

Careful  ophth.  examination  shows  no  change. 

L.  +  1  D.C.\ 


+ 


ID.  CXI        20        ,, 
•75  S.        I  =  20  P""'*'^- 


He  found  out  the  defect  of  the  R.  several  years  ago ;  when 
beginning  to  shoot  (from  the  R.  shoulder)  about  tet.  16,  he 
found  that  he  shot  to  one  side  of  the  bird,  and  he  had  to  learn 
to  shoot  from  the  left  shoulder.  He  has  binocular  vision  for 
long  and  short  distances,  and  always  gets  diplopia  with  a 
vertical  prism.  Careful  examination  shows  that  there  is  no 
squint,  and  his  father  (a  medical  man)  assures  me  that  to  the 
best  of  his  belief  there  never  has  been  any. 

Case  L. — Patrick  Martin,  aBt.  20.  Congenital  Paralysis  of 
Third  Nerve  ivith  Defect  of  Limbs  on  the  same  side,  and  extreme 
Amblyopia  of  the  corresponding  eye.  E.  p.,  1'75  mm.,  motionless  ; 
dilates  to  45  mm.  under  atropine;  wide  divergence;  iris  looks 
healthy ;  in  trying  to  look  to  left,  eye  goes  up  (but  scarcely 
reaches  middle  line),  and  its  vertical  axis  rotates  inwards; 
ptosis  nearly  complete,  fissure  about  6  mm.  wide  at  most,  with- 
out the  help  of  the  occipito-frontalis ;  sees  hand,  but  cannot 
count  fingers  ;  fundus  normal ;  refraction  myopic,  but  degree  not 
measured.     L.  p.  too  large  (about  6  mm.),  acts  well  to  It.,  very 

20  20 

little  to  ace. ;  Y.  -_,  —  5  D.  =  — -  partly;   1  J.  at  5",  and,  with 
0  50 

—  2  D.,  at  15".   The  history  is  incomplete.    His  mother  states  that 

the  patient  when  a  child  used  often  to  shut  one  eye  when  looking 

steadily  at  things   (?  diplopia).     No  history  of  hemiplegia,  but 

the   doctor  said,  when   the  boy  was  4,  that  he  was   "slightly 

paralysed  "  in   the  R.  side.     This  was   when   the  deformity  of 

foot  began.     Is  under  Mr.  Pitts  for  Talipes  clavus  of  R.  foot. 
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Case  LI. — Congenital  Paralysis  of  Third  Nerve,  with  Hemi- 
plegia on  same  side;  Amblyopia  of  corresponding  eye  loithout 
changes.  Edith  Gamman  (T.  O.  3,  173).  Paralysis  of  R.  limbs 
and  R.  third  nerve  when  aged  2  days  ;  later,  arrest  of  growth  of  R. 
hand  and  of  R.  eye  (causing  anisometropia)  and  high  amblyopia 

of  the  same  eye.     Present  condition  :  R.  H.  4  D.     V.  not  — -,  and 

not  improved  by  glasses.     L.  H.  1  or  1"5    V.  with  +  1  D.  =  — - 

18 

(probably  sees  more)  ;  ophth.,  no  definite  changes ;    vessels  in 

R.  more  tortuous  and  larger  than  in  L. 

We  are  now  ready  to  glance  at  the  two  different  expla- 
nations wliich  have  been  offered  of  the  defect  which  has 
been  spoken  of  in  convergently  squinting  eyes,  (a.)  It  is 
assumed  on  the  one  hand  that  all  healthy  childi-en  are  born 
with  the  double  \asual  apparatus  (eyes  and  centres)  equally 
good  as  regards  perceptive  power;  that  convergent  squint 
coming  on  (nearly  always  owing  to  hypermetropia),  double 
vision  occurs ;  that  to  get  rid  of  this  the  child  suppresses 
or  neglects  the  consciousness  of  the  image  in  the  squinting- 
eye  ;  and  that  suppression  or  neglect,  if  continued,  leads  to 
permanent  defect.  This  is  the  theory  of  "  visual  suppres- 
sion," "  amblyopia  ex  anopsia."  (6.)  By  another  school  it 
is  held  that  in  some  children  the  perception  of  form,  at  birth, 
is  not  equally  good  upon  each  side  (in  each  eye  or  each 
visual  centre) ;  that  some  such  children  being  hypermetropic 
are  compelled  to  squint,  and  that  they  then  of  course 
choose  the  better  eye  for  use,  and  therefore  the  defective 
one  for  squinting.  This  is  the  theory  of  "congenital 
defect."  'Jlie  former  theory  assumes  that  if  the  need  for 
suppression  of  the  image  can  be  removed  before  the  defect 
has  been  present  too  long,  or  has  reached  too  high  a  degree, 
the  defective  eye  can  be  improved  and  binocular  vision 
restored;  and  this  doctrine  must  lead  to  the  adoption  of 
early  operations  for  convergent  squint,  and  of  separate 
practice  of  the  squinting  eye  in  order  to  })reveut  or 
remove   the  defect.      On   the   other   hand,  if  the  second 
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theory  be  true,  we  should  not  expect  the  defective  eye  to 
be  improved,  either  by  separate  practice,  or  as  a  conse- 
quence of  tenotomy,  however  early  in  hfe  flie  operation 
were  done. 

What  is  there  to  be  said  in  favour  of  the  suppression 
theory  ?  In  the  first  place  repeated  temporary  suppression 
or  neglect  by  an  eye  seeing  well  is  common,  occurring  in 
all  who,  though  seeing  well  with  each  eye,  do  not  enjoy 
binocular  vision.  Indeed  one  of  the  first  pomts  that 
strikes  us  here  is  that  the  function  of  binocular  single 
vision  is  in  a  gi-eat  degree  independent  of  the  acuteness  of 
the  sight  of  each  eye.  Although  probably  the  power  of 
good,  and  especially  of  equal,  visual  acuity  with  each  eye 
is  a  powerful  incentive  to  fusion,  i.e.,  to  a  single  conscious- 
ness derived  from  the  two  retinal  impressions,  yet  we  meet 
with  some  who  have  good  fiision  power  (binocular  vision), 
in  spite  of  the  vision  being  diiferent  in  the  two  eyes,  and 
with  others  who  though  affected  with  squint,  and  having 
perfect  vision  in  each  eye,  yet  ncA^er  see  double,  i.e..  con- 
stantly suppress  one  image.  The  following  illustrative 
cases  may  be  quoted. 

Case  LII.— Mr.  H.,  set.  48  (P.  14,  158).  Has  binocular 
vision  (proved  by  diplopia  always  occurring  when  a  prism  is 
held  base  up  or  down  before  one  eye)  both  for  long  and  short 
distances,  when  his  anisometropia  Is  corrected  (and  no  doubt 
also  when  it  Is  not).     His  optical  condition  being — 


-  raised  to  -  by    <        .r  rv  r^  i 
9  6     -^    I  -  5  D.Cyl.— 


L.  —  or  —  partly ;  -  well  with  -  15  D.Cyl.  \  10°. 
24       18  ^       -^     9  -^ 

He  has  a  latent  deviation  of  L.  slightly  up  and  out. 

In   tJie  next   case  the  patient  was  able  to  use   (and 
suppress)  either  eye  indifferently. 

Case  LHI. — H.  W.  Lyons,  set.  29  (M.  0.,  loose  letter),  appears 
to  suppress  or  neglect  totally  and  instantaneously  with  either 
VOL.    XI.  2   E 


386  NETTLESHIP   0\    SOME   OF   THE   FOEMS   OF 

eje.     He  lias  a  slight  divergent  squint,  almost  alternating,  but 
usually  affecting  tlie  L.,  whicli  lias  lie  thinks  been  present  "all 


lull  Tisicsn    ' 
Hm.)  in  each  eye,  and  never  sees  double. 


his  life."     He   is   emmetropic,  and  has  full  Tisicsn   (-  and  no 


But  in  the  following  cases  the  power  of  suppression 
was  apparently  limited  to  one  eye,  and  in  the  first  of  them 
we  were  able  to  prove  that  the  suppression  occuiTed  only 
in  the  part  of  the  field  which  is  common  to  the  two  eyes. 

Case  LIV. — Mr.  L.,  set.  17  (P.  3,  160),  -m'th  muscular  asthe- 
nopia and  slight  divergence  after  tenotomy  for  convergent 
squint  of  R.  10  years  ago,  uses  his  L.  eye,  and  does   not  see 

...    12     . 

double,  although  vision  is  —  with  each  eje.    That  he  habitually 

suppresses  the  R.  is  proved  as  follows.  When  botli  are  open, 
and  he  is  looking  at  a  distant  object,  he  notices  no  difference  if 
the  R.  be  covered ;  but  if,  when  both  are  open,  the  L.  be 
covered,  the  object  at  once  moves,  and  if  the  L.  be  now 
uncovered,  the  object  moves  back  to  its  former  position ;  the 
suppression,  however,  occurs  only  in  the  central  and  inner  part 
of  the  field  (of  R.  eye)  ;  for  when  both  eyes  are  open,  and 
looking  straight  forward,  the  fingei's  are  seen  by  the  R.  (or 
suppressing  eye)  when  placed  so  far  in  the  temporal  part  of  its 
field  as  to  be  entirely  hidden  from  the  L.  eye  by  the  nose. 

Case  LV.— Mr.  M.,  set.  26  (P.  3,  38).    Has  vision  ^  in  each 

6 

eye,  and  no  Hm.      He   can  allow  his  R.  to  diverge  widely  at 

will,  whether  he  is  looking  at  near  or  distant  objects.     He  has 

binocular  vision  whenever  he  chooses  to  converge,  but  is  never 

conscious  of  diplopia  when  he  allows  the  R.  to  diverge. 

Case  LVI.— Mr.  S.,  set.  38  (P.  13,  39),  has  M.   of  4  D  in 

each,  and  "5  D.  of  As.  in  the  L.,  which  as   he  has  convergent 

squint  determines  the  R.  as  usually  the  "  fixing"  eye.    The  date 

of  on.set  of  the  squint  is  doubtful,  but  is  probably  far  back,  as 

lie  says  he  could  never  use  an  opera-glass  or  stereoscope.     He 

/» 
has  V.  -  in   each    eye  when   corrected,  and  he  squints   inwards 


i 
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(nsiially  with  L.)  for  all  long  distances  -without  ever  seeing 
double.  The  L.  suppresses  so  completelj  that  if  a  red  glass  be 
put  befoi'e  this  eye  (both  being  open)  he  does  not  know  it, 
though  the  object  is  at  once  made  "red"  if  the  glass  be 
changed  to  the  R. 

In  the  next  case,  though  suppression  power  exists  in 
only  one  eye,  the  one  which  most  often  squints,  the  squint 
can  be  made  to  alternate  at  will. 

Case  LVII.— Mr.  P.,  sat.  35  (P.  1,  84),  has  M.  G  D.  in  each, 
with  '75  D.  of  As.  in  the  L.,  and  sees  a  little  better  with  the  R.  He 
has  convergent  strabismus  almost  alternating,  but  prefers  to  fis 
with  the  L.  (less  perfect)  eye,  and  squint  with  R  (sic).  When 
doing  so  (i.e.,  squinting  with  R.)  he  has  no  diplopia,  or  only  a 
slight  "  confusion,"  but  he  can  at  will,  by  a  little  management,  fix 
with  the  R.  (squinting  with  L.)  and  then  at  once  sees  double. 

In  most  cases  vision  is  transferred  instantaneoushj  from 
one  eye  to  the  other  in  these  cases  of  suppression  without 
defect.  But  occasionally  (perhaps  more  often  if  we  ex- 
amined Avith  care)  an  appreciable  time  is  needed  for  the 
process. 

Case  LVIII. -Master  McE.,  cet.  11  (P.  5,  14),  has  vision  - 

6 

in    each,    with   Hm.    and    Ht.    1"5    D.    in   each,    and   varying 

convergent  squint  of  L.  (almost  alternating  however)  without 

ever  seeing  double.     "When  the  R.  ("working"  eye)  is  covered, 

he  at  first  "  cannot  see  anything  "  on  the  distant  board  with  L. ; 

/-> 
but  in  a  few  seconds  he  begins  to  read,  and  ends  by  seeing  - 

6 

very  nearly  as  well  as  with  R.  Another  time,  v/hen  L.  began  to 
fix,  he  exclaimed  that  the  board  looked  "all  dark"  for  a 
moment,  gradually  getting  "  lighter "  till  he  could  see  the 
letters.  As  he  only  had  1'5  D.  of  hypermetropia  in  each  eye, 
the  above  phenomenon  seems  hardly  to  be  explained  on  the 
theory  that  the  accommodation  of  L.  was  usually  relaxed  when 
both  eyes  were  open,  and  had  to  be  got  into  use  when  the  L. 
became  the  "  fixing  "  eye.  More  probably  it  points  to  a  slowness 
of  perception  in  the  comparatively  little  used  visual  centre  for 
the  L.  eye,  and   is  perhaps  only  one  variety  of  the  difficulty  in 

2   E  2 
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using  a  habitually  squinting  (tliough  not  amblyopic)  eye  to 
wbich  further  allusion  will  be  made. 

Not  only  is  temporary  suppression  a  common  tiling,  but 
at  any  rate  in  some  persons  it  affects  the  field  in  just 
the  same  way  as  does  the  permanent  defect  found  in  cases 
of  squint,  viz.,  the  temporal  part,  as  in  Case  LIV,  given 
above.  In  high  defect  with  squint  it  is  well  known 
that  the  defect  is  often  present  only  or  chiefly  in  the 
binocular  part  of  the  field,  vision  remaining  best  in  the 
temporal  part ;  though  we  often  meet  with  cases  where  the 
field  of  the  defective  eye  appears  of  full  size  to  ordinary 
tests.  Of  the  former  statement,  the  following  illustrations 
may  be  given  : — 

Case  LIX.— Mr.  R.,  a;t.  19  (P.  6,  155).  Has  slight  vertical 
convergent  squint  of   R.  with  high  defect  and  anisometropia, 

the  R.  seeing  only  — ^  with    +  25  D.Cyl.  —  ;    the  L.  -  with 

r  -I  .e    T)  Q 

1       .»K  T-j'p'  1      He  fixes  badly  with  R.,  and  in  looking  at  the 

"  Astigmatic  clock  "  he  sees  only  its  outei'-upper  part ;  the  rest 
he  can  hardly  see ;  a  white  spot  is  seen  worst  rather  below  and 
outside  the  fixation  spot. 

Case  LX.— I^Ir.  D.,  jet.  29  (P.  14,  1G8).  R.  nearly  blind 
(^and  now  witlely  divergent)  "  from  age  of  2  years,"  when 
both  were  inflamed  (probably  ulcers  and  ophthalmia);  the  eye 
now  diverges  widely;  p.  larger  than  L.,  but  acts  almost  as 
well  to  light  and  ace. ;  sees  hand  only,  and  that  only  at  outer 
part  of  field ;  field  absent  except  in  downward  and  outer  part, 
transition  fi'om  blind  to  seeing  part  being  as  abrupt  as  in 
cerebral  hemianopia ;  he  only  sees  half  of  objects  looked  at  with 
this  eye ;  colours  appear  dull,  but  are  not  confused ;  ophth.  ab- 
solutely negative  ;  anisometropia  is  the  only  explanation  ;  refrac- 
tion H.  3  to  4  D.     L.  with  -0-5  D.Cyl.  =  1 

D 

If  the  defect  found  in  the  squinting  eye  were  con- 
genital and  un(M)nnected  witli  squint,  we  should  expect, 
as  ah'cady  said,  (1)  that  similar  cases  would  be  found  in 
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children  who  do  not  squint,  and  never  have  done  so ;  and 
{'2)  that  the  defect  would  be  independent  of  refractive 
errors,  and  especially  independent  of  luiequal  refraction  in 
the  two  eyes ;  and  (3)  we  should  be  prepared  to  meet  also 
^vith  defective  perception  of  colour  and  light  confined  to 
one  eye.*  1  have  already  given  (at  p.  382)  the  only  cases 
I  have  that  at  all  fulfil  the  second  requirement,  and  they 
prove  but  httle.  In  the  absence,  therefore,  as  stated  at 
p.  382,  of  proof  of  cases  of  decided  amblyopia  of  one  eye 
without  anisometropia,  we  see  a  ground  for  accepting  the 
theory  that  the  amblyopia  commonly  met  within  squinting- 
eyes  is  in  some  way  the  result  of  tlie  squint ;  and  to  my 
mind  this  is  the  principal  piece  of  evidence  in  support  of 
the  theory  of  suppression.  The  similarity  just  described 
between  the  concUtion  of  the  field  in  temporary  suppression 
and  in  permanent  amblyopia  is  also,  so  far  as  it  goes,  in 
favour  of  the  latter  condition  having  been  developed  out 
of  the  former.  An  advocate  of  the  theory  of  congenital 
defect  might  no  doubt  assume  a  correlation  of  development 
between  the  visual  centre  and  the  retina,  and  proceed  to 
explain  the  rarity  of  amblyopia  without  squint  (and  its 
usual  accompaniment,  anisometropia)  by  claiming  that  im- 
perfection of  one  visual  centre  (amblyopia)  would,  by  this 
hypothesis  usually  be  associated  with  iucojuplete  forma- 
tion of  the  peripheral  organ  (hypermetropia).  But  against 
this  we  might  say  that  aiTested  growth  (hypermetropia) 
does  not  imply  arrested  perceptive  power,  and  quote  many 
cases  of  unequal  hypermetropia  in  which  acuity  of  sight 
was  (after  optical  correction)  equal,  or  almost  equal,  in  the 
two  eyes  (p.  378,  &c.). 

On  the  other  hand,  the  indirect  evidence  is  all  against 
the  suppression  theory,  and  therefore  in  favour  of  the 
defect  in  question  being  congenital. 

*  Perhaps  such  cases  do  occur  not  uncommonly ;  the  subject  needs  work- 
ing out.  Many  persons  tell  us  that  objects  appear  "  darker  "  or  "ligliter"  to 
one  eye  thau  to  the  other  ;  aud  a  few  cases  of  uuiocular  colour- bliudiiCoS 
have  been  recorded. 
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Thus  if  both  eyes  be  born  with  defective  images,  as  in 
lamellar  cataract,  vision  may  be  perfect  after  removal  of  the 
cause,  even  if  this  be  not  effected  until  manj  years  after 
birth.  Of  this  our  house  surgeon,  Mr.  E.  T.  Collins,  has 
kindly  given  me  the  following,  amongst  several  other, 
instances,  from  cases  lately  operated  upon  here : — 

.20 
Case  LXI. — LiHan  W.,  set.  11,  before  operation  L.  J.  16  — — , 

20 
after  absorption  by  needling,  with  + 12  D  =  — . 

20 

Case  LXII. — Bertie   M.,    ait.   17,    before  operation  R. 

^  lUO 

20 
L After  operation   (R.  suction,  L.   solution)  R.  +15  D. 

^  _  partly.    L.  +  14  D.  =  -  partly. 

Then,  use  of  such  an  amblyopic  eye  as  we  are  now  con- 
sidering does  not  improve  it,  as  we  might  expect  it  to  do, 
at  least  in  some  degree,  if  the  eye  had  once  seen  well  and 
the  existing  defect  were  due  only  to  suppression  of  con- 
sciousness. This  is  shown  by  the  persistence  of  the  am- 
blyopia after  the  associated  squint  has  disappeared  (p.  382 
above)  ;  and  yet  more  conclusively  by  the  fact  that  even 
enforced  separate  practice  of  an  eye  which  has  for  long 
been  defective  with  squint  does  not  improve  its  vision 
(Cases  LXIII  and  LXIV).  Even  with  young  squhiting 
childi'en,  in  whom  we  have  been  taught  to  believe  that 
early  separate  practice  of  the  squinting  eye  would  be  its 
salvation,  I  have  not  been  able  to  convince  myself  that 
any  improvement  has  followed  the  adoption  of  this  tedious 
mode  of  treatment. 

Case  LXIII.— Thomas  Wells,  cet.  47  (T.).  Tenotomy  of 
R.  internal  rectus  for  squint  when  set.  8;  vision  of  this  eye  has 
been  defective  "all  his  life,"  and  never  any  use. 

Came  Oct.,  1879,  witli  complete  cataract  in  this  (R.)  eye  of 
a  year's  duration  with  bad  p.  1.  ;  p.  acted  perfectly,  directly  and 
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indirectly.     Cataract  extracted  March,  1880  ;  V.  iu  June,  with 

20 
+  11  D  =   -r—:-  +18,  spells  18  J.,  ophth.  n.    The  L.  subsequently 

became  slowly  cataractous,  and  for  a  considerable  time  between 
1882  and  1884  was  the  worse  eye  of  the  two  ;  yet  the  R.,  though 
fitted  with  proper  glasses,  did  not  improve.  The  L.  was  after- 
wards operated  on  and  regained  V.  of  — . 

Case  LXIV. — Non-improvement  of  an  old  defective  eye, 
though  compulsorily  used  for  many  years. 

Hy.  Knight  (M.  I.P.,  1885,  No.  386  and  1136),  had  an 
injury  to  the  R.  causing  traumatic  cataract  when  he  was  16, 
and  as  the  p.  remained  blocked  by  opaque  matter,  he  had  to 
depend  entirely  upon  the  L,  eye,  which  had  "always"  been  de- 
fective, and  had  been  aflfected  by  squint  when  he  was  at  school. 

He  came  to  this  Hospital  in  March,  1885,  when  he  was  30, 
having  been  obliged  for  the  14  years  that  had  elapsed  since 
the  injury  of  the  R.  to  depend  entirely  on  the  L.  The  condition 
was  : — R.,  shrunken   traumatic  cataract  occluding   the  p. ;    L., 

sees    -,  Hm.  4  D.,  but  not  improved;   with  +  6D  reads  short 

words  of  14  J.  He  had  never  used  a  glass  for  this  eye,  and  before 
consenting  to  operate  on  the  R.,  I  ordered  him  +6  D.  spectacles 
for  the  L.,  and  told  him  to  use  them  for  a  month.  As  no  im- 
provement was  perceptible  either  to  him  or  to  myself  at  the  end 
of  that  time,  I  removed  the  shrunken  lens  from  the  R.  by  solu- 
tion, and  three  months  later  with  this  eye  he  saw  — ,  and  1  J. 
with  proper  glasses. 

If  suppression  early  in  life  were  a  cause  of  permanent 
amblyopia,  we  should  suppose  that  the  same  result  would 
occiu",  at  any  rate  in  some  persons  and  in  some  degree,  iu 
adults ;  yet  we  know  that  adults  cannot  learn  to  suppress, 
however  long  a  paralytic  squint,  which  came  on  compara- 
tively late  in  hfe,  may  last.     Thus : — 

Case  LXV.— Louisa  R.,  jfit.  53  (M.O.,  2,  84),  has  had 
partial  paralysis  of  the  third  nerve  for  at  least  seven  years,  but 
she  still  has  diplopia. 
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Case  LXVI.— Mr.  P.,  £et.  61  (P.  5,  23),  began  to  see  doable 
owing  to  paralysis  of  the  L.  external  rectus,  in  September,  1880. 
The  usual  conditions  were  present  when  I  saw  him.  in  the  follow- 
ing February ;  and  again  6^  years  after  the  onset  (in  February, 
1885),  there  was  still  considerable  convergent  squint,  and  the 
diplopia  was  as  troublesome  as  at  first. 

Case  LXVII. — Catherine  Payne,  £et.  75,  had  vertical  diplopia 
of  about  thi-ee  years'  standing  from  paralysis  of  the  L.  superior 
I'ectus  with  partial  ptosis. 

I  could  quote  several  others  to  the  same  point. 

Even  if  paralytic  squint  be  present  from  bii'th  and  per- 
sist till  the  patient  be  grown  up,  double  vision  may  still 
be  present,  though  the  conditions  call  for  suppression  and 
amblyopia  as  imperatively  as  in  the  ordinary  cases.  Thus: — 

Case  LXVIII.— Mr.  K.,  set.  23  (P.  14,  16),  has  paralysis 
of  the  L.  sixth  nerve,  which,  according  to  his  mother's  very  cir- 
cumstantial account,  dates  from  birth  or  very  soon  after.     He 

still  sees  double,  and  vision  in  each  eye  is  -  with  and  without 

+  0'5  D.,  the  L.  not  seeing  quite  so  sharply  as  the  R. 

In  another  instance  (Case  LXVIIIa)  of  congenital  paralysis 
(of  R.  third  nerv^e),  the  patient,  a  boy  of  9,  though  not  conscious 
of  ever  seeing  double  sees  as  well,  both  at  long  and  shoi't  dis- 
tances, with  the  squinting  eye  (after  making  a  little  effort),  as 

with  the  other  j  -  with  each  I ;  9  years  of  neglect  have  caused 

no  true  amblyopia.     (Master,  F.,  P.  14,  43.) 

Again,  tliat  an  infant  with  recent  paralytic  squint  does 
not  at  once  learn  to  get  rid  of  the  false  image,  is  shown 
apparently  by  a  case  in  which  the  baby  turned  its  head 
exactly  as  an  adult,  similarly  affected  and  wishing  to  get 
rid  of  the  diplopia,  would  have  done. 

Cask  LXIX. —  Lucy  Sansuns  (T.  0.  P.,  loose  letter),  set. 
18  months,  with  complete  paralysis  of  L.  external  rectus  and 
convergent  strabismus  of  about  two  weeks'  dujvation,  liked  to 
rotate  her  head  to  her  left.     The  condition  followed  a  fit  with 
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unconsciousness   tlii'ee    weeks   previously.      Family  history  of 
tuberculosis. 

Next,  Avhen  convergent  squint  from  hypermetropia  sets 
in  late,  and  causes  diplopia,  there  is  the  same  impossibility 
of  acquiiing'  amblyopia,  and  thus  cming-  the  double  vision, 
as  in  paralytic  eases. 

Case  LXX.— Mr.  L.,  now  jet.  40  (P.  5,  138),  bad  no  squint 
till  after  a  "cold"  in  L.  at  about  14  years  old,  for  which  he 
wore  a  shade.  Ever  since  then  he  has  squinted  and  seen 
double ;  the  diplopia  is  constant,  but  does  not  trouble  him 
because  the  images  are  very  far  apart.  He  now  has  a  high,  but 
varying,  convergent  squint  of  the  L.  with  some  defect  of  outward 

rotation  and  V.  —  partly  with  "j  io.k  t-)  r<  i    (The  R.  has  lately 

failed  with  central  choroiditis ;  refraction  H.  5  or  6  D.) 

A  similar  case  is  given  below  (Case  LXXVII). 

The  same  statement  is  true  of  any  other  form  of  con- 
comitant squint,  which  sets  in  late,  and  illustrative  cases 
might  easily  be  given  (Mrs.  C,  P.  13,  194,  Mr.  F., 
P.  10,  47). 

Even  if,  in  such  a  case  as  last  mentioned,  there  be  some 
defect  of  the  squinting  eye  attributable  to  anisometropia, 
this  defect  does  not  assist  the  patient  to  acquire  the  habit 
of  suppression  (which  woidd  nevertheless  be  an  advantage 
to  him)  if  he  possess  binocular  vision,  as  in — 

Case  LXXI.— Master  W.  R.,  «t.  15  (P.  12, 38),  who  has  for 
many  years  had  periodic  squint  of  L.,  and  sees  double  when  he 

squmts.       The   R.    sees  -  with  S  ^  2  T>  Cyl  '  Tft 

f  +  4  D.S. 
1  +  1  D.Cyl. 

The  prolonged  disuse  of  an  eye  formerly  good  (as  if 
a  complete  cataract  be  allowed  to  remain  many  years 
^dthout  removal,  or  if  after  extraction  the  eye  be  left  for 
many  years  without  optical  correction)  does  not  cause  any 
defect ;  many  years  later  vision  may  be  quite  good.     Case 
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LXIV  above  illustrates  the  first  statement ;  the  following 
proves  the  second : — 

Case  LXXII.— Robert  D.,  set.  73  (T.  1,  1884,  IS^o.  44). 
Came  to  St.  Thomas'  Hospital  on  March  3rd,  1883.  When 
Eet.  35,  L.  failed  with  cataract  shortly  after  au  injury  to  chin 
and  head.  He  had  a  "needle  operation"  by  Mr.  MacMurdo, 
but  no  glass  was  given  and  the  eye  -was  of  no  use  to  him  for  the 
next  30  j'ears,  during  which  time  he  did  his  work  as  a  fitter 
with  the  K.  About  7  years  before  1  saw  him,  the  R.  failed 
with  cataract,  and  on  now  seeking  advice  at  Moorfields  he  had 
glasses  ordered  for  the  L.  (+10  D.  and  +  15  D.)  with  which 
he  saw  "  quite  well,"  and  was  able  to  continue  his  work  quite 
satisfactorily  until  very  shortly  before  admission,  when  in 
Feb.,  1883,  acute  glaucoma  came  on  in  this  (the  L.)  eye  after 
having  been  threatened  for  some  months ;  it  did  badly  after 
sclerotomy,  and  was  excised.  The  cataract  was  extracted  from 
the  R.  with  a  good  result. 

Neither  does  repeated  suppression  necessarily  lead  to 
any  defect  at  all,  even  though  one  eye  have  to  suppress 
much  more  often  and  for  longer  than  its  fellow.  Thus 
though  in  completely  alternating  squint  we  should  hardly 
expect  the  repeated  temporary  suppressions  that  of  course 
occur,  to  produce  amblyopia,  we  should  expect  this  result, 
at  least  in  some  degree,  when  the  squint  is  almost  always, 
or  very  often,  confined  to  the  same  eye.  But  such  is  not 
the  case,  e.g. : — 

Case  LXXllI.— Mrs.  W.,  tet.  53  (P.  5,  58).  Has  a  slight 
convergent  and  upward  deviation  nearly  always  affecting  the 
R.,  but  sometimes  alternating.     Though  vision  and  refaction 

are  exactly  alike  in  each  eye  <  _  9  r)  rt  i   R.\L./  giving  -  in 

each,  she  always  reads  with  the  L.    She  never  has  diplopia.    No 
operation  was  ever  done. 

Case  LXXIV.— Hy.  Evans,  ret.  21  (M.  0.  P.,  loose  letter). 
Has  "always  liad  a  slight  cast  in  his  eyes"  but  never  sees 
double,  and  no  diplopia  can  be  got  with  coloured  glasses.  The 
L.  usually  deviates  somewhat  downwards;  its  inward  movement 
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is  defective,  and  accompanied  by  upward  deviation  and  by 
tremors  of  tlie  head.  The  whole  L,  side  of  the  face  is  flatter, 
and  the  jaw  smaller  tlian  the  R.     Vision  and  refraction  exactly 

alike  in  the  two  eyes  -  Hm.  =  1'5  D, 

Indeed  it  seems  possible  to  have  a  constant  squint 
always  afiecting  the  same  eye  with  vision  almost  equally'' 
good  in  the  two  eyes,  and  yet  never  to  have  diplopia,  and 
never  to  get  any  marked  defect  of  visual  acuteness,  though 
there  must  in  such  persons  be  constant  suppression  or 
neglect  of  the  image  in  the  squinting  eye. 

Case  LXXV.— Miss   McW.,   set.    8    (P.    13,    180).       With 

constant  vertical-lateral  squint  affecting  L.  for  at  least  three 

years,   with   vision    and    refraction  all  but  equal  in   each   eye, 

has  no  diplopia  and  none  can  be  obtained  by  using  a  prism. 

^6        ,.        -.1+2  D.S.  T    ^      11     VI    +  2-5  D.S. 

R.  -  partly  with  _^  ^.^  ^^^^,  L.  -  well  with  _^  ^._  ^^^^ 

See  also  Cases  XLIX  and  LXXIX. 

Although  in  such  cases  there  may  be  little  or  no  lower- 
ing of  acuteness  of  vision  in  the  squinting  eye  as  tested  by 
letters,  this  eye  is  by  no  means  always,  perhaps  never,  so 
useful  as  the  other.  If  each  eye  be  tested  separately,  the 
patient  will  give  the  preference  very  clearly  to  the  one 
which  he  habitually  uses.  The  squinting  eye  (or  rather  its 
visual  centre)  seems  wanting  in  endurance  and  sometimes 
in  rapidity,  of  perception  of  print  held  in  the  hand,  i.e., 
of  a  test  which  requires  fine  perception,  good  accommoda- 
tion, and  rapid,  small,  well-regulated  movements  of  the 
eye  in  follo^ving  the  print.  The  peculiarity  is  an  inability 
to  read  correctly  for  long  together  with  the  eye  in  question  ; 
sometimes  indeed  no  effort  enables  the  patient  to  read  the 
smallest  print,  even  for  a  little  time  ;  and  in  order  to  see 
even  for  a  short  time  anything  hke  as  well  as  with  the 
other  eye,  the  aid  of  a  disproportionately  strong  lens  is 
needed.  The  condition  has,  without  much  reason,  been 
called  "  retinal  fatigue."  The  difiiculty  is  the  same  for 
moderately  large  as  for  small  print,  and  is  certainly  not 
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due  in  any  great  degree  to  difficulty  of  accommodation. 
The  patient's  manner  suggests  slowness  and  tiring  of  per- 
ception, or  of  muscular  guidance,  for  sometinaes  there  is 
awkwardness  in  passing  from  one  line  of  print  to  the 
next.  Such  awkwardness  may,  however,  indicate  a  (nearly 
central)  defect  in  the  field.  The  whole  phenomenon  has 
been  comj)ared  to  left-handedness,  and  if  the  difficulty  be 
muscular  the  comparison  Avill  jDerhaps  hold,  on  the  assump- 
tion that  the  co-ordinatmg  mechanism  of  the  defective  eye 
has  never  been  properly  developed,  owing  to  want  of  reflex 
stimulus  from  it,  or  to  some  muscular-inadequacy. 

Case  LXXVI.— Emily  Potter,  set.  28  (M.  0.  P.,  loose  letter). 
Both  internal  recti  were  dh-ided  by  the  late  Mr.  Words- 
worth when  she   was  between  8  and  9  years  old,  the  L.  being 

20 
the  squinting  eye,  and  V.   —   (Mr.  Wordsworth's  notes  seen). 

There  is  still  slight  convergent  squint  of  L.  when  she  makes  an 
effort  to  see  well,  and  though   refraction  and  distant    V.  are 

alike  (R.  -,  Hm.    1   D.  =  -;  L.  -  Hm.    1   D.  =  -)   she   cannot 
^9  6  9  ti 

i-ead  1  J.  so  well  with  L.  as  with  R.,  and  the  difficulty  is  not 

removed  either  by  glasses  or  eserine  to  the  L. 

Case  LXXVIL— Miss  E.,  set.  17  (P.  7,  207).  Began  to  squint 
with  the  B;.  at  tet.  7  years;  at  a3t.  11,  tenotomy  was  per- 
formed on  one  eye,  and  at  14  on  the  other,  and  glasses 
ordered.  The  result  of  the  operations  was  to  diminish  but  not 
to  cure  the  strabismus,  and  very  troublesome  permanent 
diplopia  was  set  up,  which  has  worried  her  ever  since  (it  is 
doubtful  whether  or  no  she  had  diplopia  before  the  first 
operation).  Vision  and  refraction  are  not  equal  in  the  two 
eyes,  but  the  difference  does  not  explain  the  much  greater  diffi- 
culty she  has  in  reading  small  print  with  the  squinting  eye. 

R.  H.  (m.  and  t.)  2-2.5  D.  =  -^-  well  ;  but  even  with  +  4-5  D. 

she  cannot  read  small  print  for  long.      L.  tim.  =  15  D.,  Ht. 

=  175  D.  =  -,  reads  easily. 
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Case  LXXVIII.— Miss  S.  (P.  3,  1)  (now  grown  up).  Had 
both  internal  recti  divided  when  she  was  7  years  old ;  no  note 
Avhich  was  the  squinting  eye.  The  R.  now  diverges  widely,  and 
inward  rotation  is  very  defective  in  this  eye,  and  less  so  in  L. 

12 

She    thinks   she  never  nses   the   R.,   and   though   she  sees  — 

lo 

as  well  with  it  as  with  the  L.  she  can  only  see  for  a  moment  a 

few  words  of   1  J.,  whilst  with  the  L.  she  reads  1   J.   easily. 

There  is  no  asthenopia,  and  the  refraction  (without  atropine)  is 

nearly  normal,  and   almost  equal  in  the  two  eyes.      (R.  Hm. 

•75  or  1  D.  barely:  L.  Hm.  -75  D. 

The  following  case  has  been  noted  in  more  detail : — 

Case  LXXIX.— Master  K.  W.,  a?t.  14  (P.  12,  121),  has  a 
slight  convergent  vertical  squint  of  the  R.  eye ;  according  to 
his  mother  it  used  to  be  much  more  marked.  It  is  thought 
that  the  sight  of  this  eye  used  to  be  much  worse  than  it  is  now, 
but  we  have  no  proof  of  this.  When  he  was  about  7  he  was 
made  to  practise  the  R.  eye  separately  with  a  lens,  and  con- 
tinued to  do  so  until  lately.  He  was  brought  to  me  in  Feb., 
188G,  because  on  account  of  some  defect  of  the  right  he  had  lately 
been  refused  admission  to  one  of  the  public  services. 

I  found  V.  of  R.  to  be  -,  raised  to  -  by  +  15  D.,  and  V.  of 
9  6 

L.  .-  partly,  raised  to  -  by  1  +  T>.;  with  these  lenses  he  saw  - 
6  '■        "^  6  6 

equally  well  with  each  eye.  R.  oph.  H.  \b  D.  at  y.s. ;  L.  H. 
1  D.  at  y.s.  Yet  for  reading  ordinary  print  in  the  hand,  he  saw 
much  better  Avith  the  L.  than  with  the  R.  Thus  with  the  L. 
alone,  he  read  print  of  any  size  up  to  1  J.  fluently  and  con- 
tinuously;  with  the  R.,  on  the  other  hand,  he  could  not  read 
any  ordinary  print  fluently  for  more  than  about  half  a  minute. 
"With  this  eye  he  would  read  the  first  line  or  so  of  a  paragraph 
pretty  well,  but  on  going  to  the  next  line  he  often  had  difficulty  in 
finding  it  ("  the  next  line  seems  to  be  where  the  other  one  was  "), 
and  having  found  it  he  read  the  words  slowly,  and  unless  they 
were  very  short  often  made  mistakes,  and  had  to  try  tAvo  or 
three  times  before  he  got  the  word  correctly. 

The   difficulty,  both  as  to  quickness  and  accurncy,  increased 
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the  lonprerthe  attempt  was  continued,  so  that  after  lamely  getting 
through  two  or  three  lines,  he  was  obliged  to  stop  after  hesitat- 
ing and  mispronouncing  various  words.  (Substituting  voice  for 
hand,  the  difficulty  seemed  like  that  of  a  beginner  on  the  piano 
who  often  fails  at  the  first  trial  to  strike  a  chord  which  he  reads 
correctly.)  When  he  began  he  would  put  the  book  at  a  fair  dis- 
tance, but  as  he  went  on  he  brought  it  nearer  and  nearer  until 
it  almost  tonched  his  nose. 

I  could  not  get  him  to  describe  graphically  what  his  diffi- 
culty was  with  this  eye,  but  his  manner  of  reading  was  not  in 
the  least  suggestive  of  difficulty  in  accommodation,  and  accom- 
modation could  have  had  but  little  to  do  with  it,  because  convex 
lenses  of  various  powers  up  to  +  4D.  did  not  help  much. 

As  it  was  of  great  importance  tbat  he  should  if  possible  get 
his  appointment,  we  decided  that  he  should  again  practise  the 
right  eye  separately  with  a  high  convex  lens  (+4  D.).  This  he 
did  most  conscientiously  for  several  weeks  ;  he  managed  in  fact  to 
get  through  a  considerable  part  of  his  scbool-work  in  this  way, 
with  the  L.  (good)  eye  excluded.  The  R.  lens  was  then  weakened 
to  +  2  D.,  and  the  same  process  continued  for  another  month  or 
two  but  without  any  real  benefit,  and  a  year  after  I  first  saw  him 
he  was  still  in  the  same  state,  passing  the  distant  test  equally 
well  with  each  eye,  but  .showing  the  same  difficulty  as  before  in 
reading  hand  type  with  the  R.  eye.  Trial  with  a  prism  and 
coloured  glass  showed  that  he  never  had  binocular  vision. 

The  above  facts  and  considerations  show,  I  think,  that 
neither  of  the  two  main  theories,  amblyopia  fi-om  siij^pres- 
.sion,  and  amblyopia  from  congenital  imperfection,  of  one 
eye,  has  yet  been  fully  established ;  but  that  whilst  the 
foiTner  view  requires  proof  which  has  not  yet  been  given, 
there  is  much  evidence,  both  direct  and  indirect,  in  favour 
of  the  latter.  We  see  also  that  the  amblyopia  of  squinting 
eyes  cannot  be  properly  considered  without  reference  to 
the  function  of  binocular  vision ;  and  that  since  the  latter 
varies  in  its  perfection,  and  niay  even  be  entirely  wanting, 
tliough  each  eye  separately  sees  well,  tlie  functional  asso- 
ciation of  ihc  two  eyes  (vi.snal  centres)  with  each  otiier 
iK,  (.'ven  in  man,  l>y  no  means  always  so  well  developed  as 
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we  often  assume  it  to  be.  I  suppose  tliat  we  know  too 
little  yet  of  the  development  and  relative  actions  of  the 
two  sides  of  the  brain  to  assert  that  the  bilateral  centres 
for  functions  such  as  hearing  and  smell,  where  central 
fusion  of  the  sensations  li-om  tlie  two  peripheral  organs  is 
at  best  very  imperfect,  are  always  equally  well  fomied. 
Should  the  existence  of  one-sided  congenital  imperfection 
of  hearing  or  smell  ever  be  verified,  the  discovery  would 
go  far  to  support  the  theory  that  the  amblyopia  of  squint- 
ing eyes  is  present  at  birth,  and  is  not  a  consequence  of 
the  squint. 

P.S. — August.      I   hear  that  the    subject   of  Case   I 
(p.  353)  is  in  good  health,  and  appears  to  see  much  better. 
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CUEATOE'S  PATHOLOaiCAL  REPORT* 
Bj  J.  B.  Lawford. 

Cases  of  Intea-ocular  Sarcoma. 

Case  I  {Recj.  No.  1408). — Pigmented  Sarcoma  of  Choroid;  two 
recurrences  of  groivth  in  Lower  Eyelid,  and  subsequently  in 
Orbital  Tissues. 

Ethelbert  E.,  set.  60,  laboui'er,  admitted  February  3rd,  1884. 
The  sight  of  the  right  eye  had  been  failing  for  two  years ;  he 
had  had  no  pain  till  three  days  previously,  when  it  came  on 
suddenly  and  severely. 

On   admission :  R.    V.   =  shadows ;   p.    dilated ;    chemosis ; 

T.  -|-  3,  severe  pain :  L.  Y.  =  — 
'  ^  20- 

February  4th.  R.  iridectomy  upwards.  The  wound  healed 
very  slowly;  and  pain  and  increase  of  tension  returning,  the  eye 
was  removed  on  March  29th. 

Ea<amination  of  the  Eye. — The  globe  is  nearly  filled  by  a 
fairly  solid,  irregularly  pigmented  growth,  which  springs  from 
the  clioroid  at  upper  part.  Its  base  extends  from  close  to  the 
optic  disc  as  far  as  the  ciliary  body  ;  it  soon  becomes  somewhat 
narrowed,  and  then  again  spreads  out  into  a  large  rounded 
tumour,  reaching  nearly  across  the  eyeball.  Anteriorly  it  presses 
upon  and  indents  the  posterior  surface  of  the  lens,  making  it  of 
hour-glass  shape.  The  retina  covering  the  surface  of  the  gi'owth 
is  softened  and  degenerate,  and  covered  by  a  layer  of  blood  clot, 
which  almost  fills  the  small  space  left  to  represent  the  vitreous 
cavity.  The  growth  has  extended  through  the  sclerotic  pos- 
teriorly, close  to  the  optic  nerve. 

Microscopic  Examination. — The  growth  is  a  sarcoma  exhi- 
Vjiting  very  varied  characters  in  its  different  parts.  At  the  pos- 
terior part  it  is  composed  of  moderate  sized  round  cells,  with  a 
fair  amount  of  intercellular  material.  This  part  is  scantily 
])igmcnted.  More  anteriorly  the  tumour  consists  of  small  spindle 
coils,  grouped  together  irregularly,  giving  an  appearance  as 
though  they  were  tied  up  in  bundles.     Here  there  is  a  largo 
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amount  of  pigment,  in  round  rather  large  cells.  On  the  inner 
edge  of  this  part  of  the  tumour,  i.e.,  the  edge  farthest  from 
sclerotic,  is  a  najTow  band  of  structure  similar  to  the  posterior 
part,  and  with  more  pigment ;  this  is  much  more  vascular  than 
any  other  part  of  the  tumour,  containing  rather  numerous  large 
blood  channels.  The  ciliary  body  is  completely  absorbed  in 
new  growth  at  one  part.  The  optic  nerve  is  not  invaded.  The 
tumour  does  not  appear  to  have  perforated  the  choroid  at  any 
point.  On  outer  surface  of  sclerotic,  above  the  optic  nerve,  is 
some  adherent  tissue,  containing  large  numbers  of  small  round 
cells.  This  is  probably  an  inflammatory  product,  and  not  an 
extension  of  the  growth.  The  cells  are  smaller  than  any  in.  the 
growth,  and  more  closely  packed. 

This  patient  had  always  been  a  strong  healthy  man.  His 
family  history  was  very  good ;  his  mother  lived  to  be  70;  his 
grandmother  98,  and  his  great-grandmother  105. 

On  November  5,  1884,  seven  months  after  the  removal  of  his 
eye,  patient  was  re-admitted,  with  a  nodule  of  new  growth  in  the 
right  lower  lid,  hard  and  irregular  on  the  surface,  as  large  as  a 
filbert,  and  adherent  to  the  skin  over  it.  It  had  been  noticed  by 
patient's  wife  for  two  mouths.  There  were  no  enlarged  glands. 
This  nodule  was  removed,  and  on  microscopical  examination 
proved  to  be  sarcomatous.  The  cells  were  round  and  rather 
small,  with  large  nuclei.  There  was  extremely  little  intercel- 
lular material.  Numerous  vessels  in  the  growth,  which  was  very 
sparsely  pigmented.  The  deeper  layers  of  skin  were  involved 
by  the  growth. 

On  January  19th,  1885,  the  patient  returned  with  a  fresh 
nodule  in  the  outer  part  of  right  lower  lid.  This  was  removed, 
and  its  microscopic  characters  were  found  to  be  very  similar  to 
those  of  the  growth  removed  two  months  previously,  but  the 
component  cells  were  larger,  and  less  closely  packed.  The 
pigmentation  was  no  greater. 

Five  months  later  (June,  1885)  patient  returned  with  a  large 
mass  of  growth  in  the  right  orbit,  which  nearly  filled  that  cavity  ; 
the  nostrils  and  palate  were  not  involved.  He  was  sent  to 
University  College  Hospital,  and  had  a  large  tumour  removed 
fi'om  the  orbit ;  it  had  involved  the  floor  of  orbit  and  extended 
into  the  antrum.  Notes  of  the  case  were  published  in  the 
University  College  Hospital  Registrar's  Report  for  1885,  p.  26. 
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Some  months  later  he  was  seen  by  the  Surgical  Registrar, 
who  has  kindly  told  me  that  there   was  then  some  recurrence. 

Since  then  patient  has  disappeared. 

Case  II  (Reg.  No.l4:9o). — Melano-sarcoma  of  Choroid;  Invasion 
of  Optic  Nerve  ;  death  from  "  Sarcoma"  twelve  months  later. 

Stephen  C,  aet.  50,  relieving  ofl&cer,  admitted  July  7th,  1884. 
The  sight  of  left  eye  had  been  failing  for  12  months  ;  the  eye 
had  been  blind  for  three  weeks.     Pain  came  on  one  week  ago. 

On  admission :  R.  conjunctival  catarrh.  L.  considerable 
congestion;  slight  haze  of  cornea;  pupil  wide  and  fixed;  A.C. 
not  very  shallow.  Yellowish-red  reflex  from  fundus,  except  on 
nasal  side,  where  is  a  large  detachment  of  retina,  on  which 
vessels  can  be  made  out  by  focal  light.     No  p.l.     T.  +  2. 

July  8th.  L.  excised. 

Examination  of  Eyehall. — Tlie  anterior  parts,  cornea,  iris, 
and  lens,  show  no  changes.  The  iris  angle  is  large,  and  not 
at  all  blocked.  A  large  rounded  growth  occupies  the  greater 
part  of  vitreous  chamber.  It  springs  from  a  broad  base  at  lower 
and  inner  part,  posteriorly,  and  extends  far  forwards,  its  apex 
being  only  2  mm.  from  posterior  lens  capsule.  On  its  surface  is 
a  thin  layer  of  blood  clot.  The  retina  is  detached  from  choroid 
everywhere,  as  far  forwards  as  ora  serrata.  That  portion  over 
the  growth  has  almost  entirely  disappeared.  There  is  a  small 
quantity  of  blood  clot  between  the  healthy  choroid  and  the 
detached  retina  on  the  temporal  side.  The  choroid  beyond  the 
limits  of  the  tumour  is  in  contact  with  the  sclerotic. 

Microscopic  Examination. — The  tumour  consists  of  an  inner 
part,  which  is  darkly,  and  an  outer  part  which  is  moderately, 
pigmented.  The  growth  is  widest  at  its  base,  which  sur- 
rounds the  entrance  of  the  optic  nerve ;  its  structure  in  this 
pnrt  shows  oval  cells,  closely  aggregated.  The  pigment  is 
present  chiefly  in  large  round  cells,  which  are  so  black  that  no 
structure  can  be  made  out.  The  innermost  portion  of  the  growth 
is  much  less  dense  in  structure,  and  consists  of  round  cells. 
These  are  not  very  clo.sely  }iacked.  "While  they  are  nio.stly  of 
average  size,  tlierc  are  a  certain  number  of  much  larger  circular 
cells  scattered  about ;  each  contains  a  large  centi-al  nucleus,  and 
in  some  indications  of  cleavage  of  this  nucleus  arejilainly  visible. 
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The  pigment  in  this  part,  which  is  moderate  in  amount,  is  con- 
tained in  small  elongated  or  irregularly  shaped  cells.  The 
growth  is  not  very  vascular.  The  retina  on  the  summit  of  the 
tumour  has  almost  entirely  disappeared  ;  but  elsewhere,  though 
detached,  it  has  undergone  little  change,  except  in  the  bacillary 
layer,  which  is  scarcely  recognisable.  The  optic  nerve  is  being 
invaded  by  a  very  darkly  pigmented  portion  of  the  growth,  which 
has  extended  as  far  as  the  lamina  cribrosa.  Above  this,  the  nerve 
in  section  shows  hypernucleation,  and  the  central  vessels  are 
slightly  inflamed.  Close  to  the  optic  nerve,  cells  from  the 
tumour  are  penetrating  the  sclerotic,  along  the  channel  of  one 
of  the  ciliary  arteries. 

The  family  history  of  this  patient  was  not  obtained.  On 
inquiry  I  learn  that  he  died  in  July,  1885,  one  year  after  the 
excision  of  his  eye,  of  "  sarcoma,"  after  six  months'  illness. 

Case   III   (Beg.    No.    1823). — Sparsely   Pigmented   Sarcoma    of 
Choroid ;  two  years  later,  no  Recurrence  of  Groidh. 

Joseph  Y.,  aet.  58,  brewer's  labourer,  admitted  on  June  5th, 
1885,  for  excision  of  his  right  eye.  The  sight  had  failed 
gradually  and  without  pain  from  August,  1884,  and  the  eye 
had  been  quite  blind  since  March,  1885.  A  severe  attack  of 
pain  came  on  five  weeks  before  admission. 

On  admission :  R.  eye.  Ciliary  and  general  congestion. 
Cornea  steamy;  a  little  blood  in  A.C.  Pupil  half  wide  and 
motionless.     No  reflex  from  fundus.     No  p.l.     T.  ?+.     L.  eye 

2U- 

The  sight  of  the  right  eye  was  good  till  August,  1884,  though 
"it  was  never  so  strong  as  the  left  eye."  No  injury  at  any 
time. 

Examination  of  Right  Eye. —  Cornea  to  naked  eye  normal. 
A.C.  of  good  depth  in  centre,  and  filled  by  soft  jelly-like  efPu- 
sion ;  the  iris  and  cornea  are  adherent  at  the  periphery.  Iris 
adherent  to  lens  capsule  at  pupillary  edge.  Lens  in  situ ;  nuclear 
opacity.  Retina :  infundibular  detachment.  Much  soft  sub- 
letinal  effusion,  with  a  small  quantity  of  blood  clot.  Just  above 
optic  disc  is  a  new  growth,  the  size  of  a  large  pea,  springing 
from  choroid  and  projecting  forwards.     Its  base  is  comparatively 

2  F  2 
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narrow,  but  it  soon  spreads  out  into  a  rounded  top,  reacliing  as 
far  as  the  equator  of  the  eye.  On  its  anterior  surface  is  a  small 
quantity  of  blood  clot. 

Microscopic  Examination.- — The  tumour,  which  is  a  sarcoma, 
consists  in  greater  part  of  small  round  cells,  with  very  little 
supporting  tissue.  At  its  base,  however,  the  cells  are  elongated, 
and  some  are  spindle-shaped.  In  this,  the  oldest  part  of  the 
growth,  there  is  a  moderate  amount  of  pigment,  but  in  the  ante- 
rior portion  there  is  an  almost  complete  absence  of  it.  The 
optic  nerve  and  .sclerotic  are  not  invaded  by  the  growth.  The 
detached  retina  shows  some  signs  of  degeneration,  the  nerve 
fibre  and  ganglion- cell  layers  are  slightly  cedematous. 

This  patient  was  a  weakly  thin  man,  who  had  suffered  from 
chronic  bronchitis,  and  had  for  some  years  been  thereby  inca- 
pacitated for  work. 

June,  1887.  Patient  is  alive,  and  as  well  as  he  was  at  time 
of  operation,  now  two  years  ago.  There  is  no  sign  of  recurrence 
of  the  growth. 

Case  IV  (Reg.  No.  1863). — Sarcoma  of  Ciliary  Body  arising  in 
an  Eye  Blind  from  Injury  25  years  previously ;  Advanced 
Mucoid  Degeneration  of  the  Tumour. 

Ann  S.,  fet.  63,  admitted  Jiily  9,  1885.  Twenty-five  years 
ago  had  a  severe  blow  on  her  left  eye  by  a  fist,  and  two  years 
subsequently  she  found  suddenly  that  the  eye  was  blind.  It 
gave  no  trouble  till  nine  weeks  before  admission,  when  "  inflam- 
mation set  in,"  with  severe  pain  which  has  continued  on  and  off 
since. 

20 
On  admission  :  R. —-.     L.   slight  congestion;  shallow  A.C. ; 
^u 

p.  inactive;  posterior  .synechiae;  lens  opaque.       No  p.l.,  T.  -(-2. 

July  10.     L.  eye  excised. 

Exnininafion  of  Left  Eye. —  Cornea  normal.  A.C.  very  shal- 
low, filled  by  soft  coagulated  cfPusion.  The  iris  angle  is  blocked 
by  adhesion  of  iris  and  cornea ;  a  thin  membrane  occupies  the 
])upil.  There  are  numerous  po.sterior  synechias.  Lens  in  situ  ; 
nuclear  opacity.  Vitreous  clear.  Retina  and  choroid  in  situ. 
Optic  pa])ill(t  normal  in  npj)earance.  In  upper  part  of  vitreous, 
anlcriorly,  is  a  pyriform,  yellowish  growth  measuring  8  mm.  in 
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its  greatest  diameter,  attaclied  to  ciliary  region;  its  outline 
anteriorly  follows  that  of  the  posterior  surface  of  the  lens  with 
which  it  is  in  contact. 


Microscopic  Appearances. — The  growth  springs  by  a  narrow 
base  from  the  ciliary  processes,  and  extends  towards  interior  of 
eye.  It  completely  replaces  the  ciliary  processes,  and  is  begin- 
ning to  invade  the  ciliary  muscle  ;  it  also  extends  into  the  root 
of  the  iris.  The  pars  ciliaris  retinae  can  here  and  there  be 
traced  on  its  surface,  but  generally  it  has  disappeared.  The 
growth  is  near  its  root  very  vascular,  containing  a  number  of 
large  vessels.  It  is  here  very  densely  pigmented,  but  in  its 
central  part  the  pigment  is  much  less  abundant.  The  whole 
growth  has  undergone  advanced  mucoid  degeneration,  only  small 
portions  remaining  to  show  its  original  structure.  In  such  parts 
the  cells  are  small,  and  oval  in  shape.  The  pigmented  cells 
have  not  been  affected  by  this  degeneration,  and  stand  out  very 
prominently  in  the  homogeneous  tissue.  Some  of  the  vessels 
in  the  tumour  are  greatly  changed — their  walls  very  thick,  and 
hyaline  in  appearance,  with  a  few  small  faintly  staining  nuclei, 
and  their  lumen  almost  obliterated.  The  iris  is  atrophied  and 
adherent  to  lens  capsule  at  the  pupillary  edge.  The  lens  fibres 
are  degenerated  in  the  part  adjoining  the  tumour.  At  anterior 
pole  is  a  layer  of  new  nucleated  tissue  immediately  beneath  the 
capsule.     The  choroid  and  retina  show  no  changes. 

June,  1887.  Patient  is  now  (23  months  after  operation) 
quite  well.     There  has  been  no  recurrence  of  the  growth. 

Case  V  (Beg.  No.  1885). — Irrei/alarly  Pvjmented  Sarcoma  of 
Choroid. 

Eliza  A.,  a>t.  33,  single,  cook,  admitted  June  7,  1885.  She 
had  been  an  out-patient  in  October,  1884,  when  detachment  of 
retina  on  temporal  side  of  right  eye  was  found.     The  sight  of 
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20 
right  eye  was  then  -^^.     It  became  progressively  worse  till,  in 

April  1885,  patient  could  not  count  fingers  correctly.  The 
detachment  of  retina  had  increased  in  size.  There  had  been  no 
pain. 

On    admission:    R.    cornea    hazy;     A.C.    shallow;    No  p.l. 

T.  +  1.     Xo  fundus  reflex.     L.  V.  =  ^-. 

20 

June  8th.     R.  excised. 

Examination  of  the  Eye  after  Removal. — At  upper  outer  part 
there  is  a  smooth,  rather  conical  bulging  of  sclerotic,  chiefly  in 
the  area  between  the  tendons  of  the  superior  and  external  recti. 
Over  this  bulging  pai't  there  is  some  inflammatory  thickening. 
Cornea  thin.  Iris  is  in  contact  with  posterior  surface  of  cornea 
in  whole  extent,  pressed  forwards  by  the  lens  which  is  close 
behind  it.  The  lens  is  opaque  in  central  part.  Immediately 
behind  it  is  the  folded  detached  retina,  which  stretches  forwards 
from  O.D.  in  a  round  cord,  and  its  anterior  part  is  closely  in 
contact  with  the  lens.  The  subretinal  space  is  filled  by  a 
tenacious  jelly-like  material. 

In  the  upper  outer  part  of  the  globe,  behind  the  equator  and 
between  that  and  the  optic  disc,  is  a  dark  firm  growth  as  large  as 
a  pea,  arising  from  the  deep  layers  of  the  choroid  and  projecting 
into  the  subretinal  space.  Springing  from  a  very  wide  base,  it 
soon  becomes  narrowed,  and  then  again  expands.  The  hexagonal 
epithelial  pigment  can  be  traced  over  the  surface  of  the  growth. 
Immediately  below  the  tumour  is  a  solitary  patch  of  atrophy  of 
choroid,  but  everywhere  else  this  tunic  appears  normal.  The 
sclerotic  and  optic  nerve  are  not  invaded  by  the  growth. 

Microscopical  Appoarances. — Tlie  growth  is  composed  chiefly 
of  small  round  and  oval  cells,  but  in  some  parts  there  are 
numerous  spindles ;  and  scattered  through  the  growth  a  few 
very  large  circular  cells,  which  are  usually  quite  solitary,  and 
contain  one  central  nucleus.  Some  parts  of  the  growth  are 
almost  devoid  of  pigment ;  others  are  nearly  black  with  it. 
The  pigment  is  largely  contained  in  circular  cells,  similar  in 
size  and  other  appearances  to  the  large  cells  above  mentioned, 
but  they  are  so  darkly  pigmented  that  it  is  impossible  to 
distinguish  a  nucleus.  Other  cells  containing  pigment  are 
smaller  and  less  regular  in  outline.     The  growth  is  extremely 
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vascular,  especially  in  its  inner  portion,  where  there  are 
numerous  vessels.  Some  of  these  appear  to  be  mere  channels 
in  the  new  growth ;  but  in  most  a  definite  wall  can  be  seen, 
composed  of  one  or  two  layers  of  flattened  epithelioid  cells  with 
long  nuclei.  A  few  hfemorrhages  are  also  met  with.  The 
growth  is  covered  by  the  elastic  lamina  of  the  choroid,  and  the 
hexagonal  epithelium  is  scarcely  at  all  displaced.  The  sclerotic 
shows  no  signs  of  invasion  by  the  sarcoma  cells. 

June,  1887.     Patient  writes,  in  reply  to  inquiries,  that  she  is 
in  good  health. 

Case    VI   (Beg.    No.  1994). — Melanotic    Sarcoma  of   Choroid; 
Cominenchig  Infiltration  of  Sclerotic  by  Cells  of  the  Tumour. 

Thomas   B.,    £et.    64,    chimney-sweep,    admitted  January   5, 
1886. 

The  sight  of  right  eye  had  been  failing  for  two  months.  No 
pain  till  10  days  ago. 

On  admission  :  R.  cornea  and  iris  dull;  p.  dilated;  media 
hazy ;  T.  +  2  ;  Y.  =  bare  p.l. 

January  5.     E,.,  iridectomy  upwards. 

January  15.     R.  excised. 

Exaynination  after  Bern  oval— The  iridectomy  incision  has 
reopened  during  excision  of  the  eye.  Coryiea  is  thickened  close 
to  the  cut  edges.  Iris  against  posterior  surface  of  cornea ; 
A.C.  is  thus  obliterated.  A  portion  of  iris  at  upper  part  want- 
ing. Levs  clear.  Betina  detached  everywhere,  from  O.D.  to 
ora  serrata.  It  forms  a  narrow  rounded  stalk  which  passes 
forwards  from  optic  nerve  entrance  to  the  back  of  the  lens.  On 
temporal  side  of  eyeball  is  a  deeply  pigmented,  vascular  growth 
which  projects  rather  more  than  half  way  across  the  vitreous 
cavity.  It  has  a  broad  base,  above  which  is  a  very  narrow  neck, 
and  then  a  globular  top,  which  pushes  the  detached  retina  a 
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short  distance  towards  the  nasal  side.  In  other  parts  the 
choroid  shows  no  changes. 

Microscojyic  Examination. — Growth  is  a  round-celled  sarcoma 
springing  from  the  deeper  layers  of  the  choroid.  The  elastic 
lamina  can  be  traced  on  the  surface  of  the  gi'owth  from  the 
base,  over  the  neck  and  along  the  under  surface  of  the  rounded 
body,  but  is  absent  from  the  summit  where  the  tumour  appears 
to  have  perforated  the  choroid. 

The  pigment  in  the  tumour  is  irregular  in  distribution, 
some  portions  being  almost  devoid  of  colour,  other  parts  almost 
black.  Large  vascular  channels  can  be  seen  in  the  growth.  The 
sarcoma  cells  are  beginning  to  infiltrate  the  sclerotic,  passing  in 
along  a  large  vessel  which  perforates  this  tunic. 

June,  1887.     Patient  reports  himself  as  quite  well. 

Case  VII  (Reg.  JVo.  1999) .—Unplgmented  Bound-celled  Sarcoma 

of  Choroid. 

Edridge  P.,  set.  64,  farmer,  admitted  January  26,  1886.  In 
August,  1885,  he  noticed  "  a  cloud. "  over  the  sight  of  his  left 
eye,  and  this  gradually  increased  in  density.  In  October,  1885, 
he   attended     as    an    out-patient,    and    his    sight    was    then : 

R.    +  2  D.  A  +  6  D.  =  1  J.       L.  +  4  D.  A  +  8  D.  =  1  J., 

barely. 

On  January  26, 1886,  the  condition  was  :  R.  — ■   +  2"5  D.    - 

-f  6  D.  =  1  J. ;  T.n. ;  pupil  active.  L.  less  than  —  ;    fingers   at 

60 

6".     T.n.    A.C.  shallow.      Opli.:     Large,    deep    detachment   of 

retina   at  lower  part,  with  appearance  of  something   red    and 

solid  beneath  it ;  ?  tumour. 

January  27,  1886.     L.  excised. 

Examination  after  Removal. — The  eyeball  is  of  normal  shape 
and  size  ;  there  is  no  bulging  of  sclerotic  at  any  part.  Antei-ior 
])erf orating  arteries  are  enlarged  on  temporal  side.  Cornea 
healthy.  A.C.  obliterated  at  periphery  by  contact  of  iris  and 
cornea ;  central  part  shallow.  Lens  in  sitti  and  clear.  Some 
posterior  synechia?.  Retina:  extensive  detachment.  On  temporal 
side  it  is  widely  separated  from  choroid  from  the  0.  D.  to  the  begin- 
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ning  of  the  ciliai-y  part.  On  nasal  side  is  a  very  shallow,  and  less 
extensive  detachment.  On  oater  side  and  lower  part  of  eyeball 
is  a  rather  large  rounded  tumour,  between  choroid  and  sclerotic, 
the  former  tissue  being  pushed  iuwards.  This  growth,  extends 
from  the  vertical  mid-line  of  the  eye  below,  outwards  over  a 
quarter  of  the  circumference,  and  its  posterior  border  is  10  mm. 
from  the  O.D. ;  anteriorly  it  just  overreaches  the  posterior  ends 
of  the  ciliary  processes,  which  it  displaces  slightly  inwards.  Its 
surface  is  smooth  and  covered  by  choroid,  except  at  one  point 
near  its  posterior  edge  where  a  small  nodule  has  perforated  this 
tissue,  and  lies  between  the  choroid  and  the  retina.  On  section 
(fresh)  the  cut  surface  becomes  markedly  convex  ;  the  mass  is 
very  soft  to  the  touch,  and  is  nearly  white,  being  apparently 
quite  devoid  of  pigment.     The  choroid  elsewhere  is  bealthy. 

Microscopic  Examination. — The  tumour  is  a  round- celled 
sarcoma.  The  component  cells  are  small  and  closely  packed  ;  a 
few  delicate  fibrous  bands  run  through  the  growth  and  divide  it 
into  imperfect  lobules.  A  thin  layer  of  choroid  remains  at  outer 
surface  (next  the  sclerotic)  of  growth,  and  the  elastic  lamina  of 
the  choroid  covers  the  inner  surface  except  over  the  nodule 
mentioned  above.  The  growth  is  quite  free  from  pigment. 
Its  cells  are  beginning  to  infiltrate  the  sclerotic  at  one  point; 
anteriorly  it  is  growing  in  between  the  sclera  and  the  ciliary 
muscle,  and  displaces  the  latter  inwards,  but  there  is  no  infiltra- 
tion of  the  muscle  by  the  cells  of  the  tumour.  The  growth  is 
moderately  vascular;  no  hasmorrhage  discovered  in  its  sub- 
stance. 

This  patient,  a  robust  man,  with  sallow  complexion,  gave  the 
following  family  history  : — He  is  one  of  six,  of  whom  three  are 
living;  one  sister  died  of  "cancer  of  the  womb,"  set.  52  ;  one 
sister  died  of  "  consumption,"  a3t.  20.  His  father  died  of 
•'cancer  of  the  stomach,"  aet.  67.  His  mother  died  of  "paralysis," 
the  cause  of  which  was  unknown,  set.  75. 

June,  1887.  Patient  writes  that  he  is  now  in  good  health. 

Cask  VIII  (Reg.  No.   2010). — Partially  Pigmented  Sarcoma  of 

Choroid;  Invasion  of  Sclerotic  by  the  Growth. 

Robert  A.  T.,  set.  GO,  police  inspector,  admitted  10th  February, 

1886,  and  right  eye  removed  the  next  day.     Patient  had  only 

made  complaint  of  this  eye  fourteen  days  before  admission,  but 
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when  questioned  he  said  he  thought  there  was  "  something 
wrong  with  it "  six  months  before.  The  sight  has  failed  very 
rapidly  in  the  last  few  days. 

On  admission  :  R.  counts  figures   at  6";    pupil  active.     T.n. 

Oph. :    Detachment  of  retina  over  inner  half.     L.  — ,  lenticular 

oo 

opacity. 

Examination  of  EijehaU. — Xo  bulging  or  evident  thinning  of 
sclerotic.  Cornea  clear.  A.C  rather  shallow.  Iris  normal. 
No  adhesion  to  cornea  at  periphery.  Lens  clear,  not  displaced. 
A  large  rounded  growth  arising  from  upper  and  outer  part 
anteriorly,  projects  into  and  fills  about  one-tliird  of  the  vitreous 
cavity.  Its  posterior  border  is  6  mm.  from  O.D.,  and  the  width 
of  the  base  of  gi-owth  is  11  "S  mm.,  its  greatest  measurement 
from  base  to  summit  9  mm.  Its  ."surface  is  smooth  and  every- 
where covered  by  the  inner  layers  of  choroid  and  the  pigmented 
epithelium.  The  cut  surface  of  the  tumour  exhibits  some 
difference  in  colour,  the  posterior  and  upper  one-third  being 
very  slightly  pigmented,  the  remaining  two-thirds  containing  a 
considerable  amount  of  dark-brown  pigment.  The  choroid 
beyond  the  limits  of  the  growth  is  apparently  noi'mal.  The 
retina  is  closely  applied  to  the  surface  of  the  growth,  and  is 
everywhere  else  in  contact  with  the  choroid  ;  thus  there  is  really 
no  detachment  of  retina  from  choroid,  as  the  tumour  is  still 
beneath  the  inner  layers  of  this  coat.     Optic  papilla  normal. 

Microscopic  Examination. — The  tumour  is  composed  of  mixed 
small  spindle  and  round  cells.  Its  innermost  part  is  extremely 
vascular,  containing  numerous  vessels  of  varying  size,  many 
of  them  large  with  well-formed  walls.  The  pigment  in  the 
darkest  part  is  evenly  distributed  through  the  growth,  and  is 
mostly  contained  in  fair-sized  cells,  like  the  stellate  pigmented 
cells  of  the  healthy  choroid.  There  is  no  implication  of  the  optic 
nerve  by  the  growth ;  the  sclerotic,  however,  is  being  infiltrated 
by  the  sarcoma  cells.  The  lamina  elastica  and  the  hexagonal 
pigment  layer  pass  over  the  surface  of  the  growth  unaltered. 

In  thi.s  case  there  was  no  family  history  of  malignant  disease 
in  any  form.  There  was  an  indefinite  hi.story  of  a  blow  on  the 
<*ye  by  a  cricket  bail  many  years  previously. 

The  patient  was  a  strongly  built,  healthy-looking  man,  who 
suffered  from  occasional  attacks  of  gout. 
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Up  to  present  date,  July,  1887,  he  has  kept  perfectly  well, 
and  there  are  no  signs  of  new  growth  in  the  orbit  or  elsewhere. 

Case  IX  {Reg.  No.  203G). — Small-celled  partially  pigmented 
Sarcoma  of  the  Ghoi'oid ;  iiwasi'm  of  Optic  Nerve  and  Sclerotic ; 
15  months  after  removal  of  eye,  symptoms  pointing  to  occurrence 
of  secondary  groivth  in  Bones  of  Skull  or  Cerebral  Meninges. 

Julia  J.,  set.  44,  ^vidow,  admitted  March  17th,  1886,  for 
excision  of  left  eye.  In  September,  1884,  she  had  attended  as 
an  out-patient  complaining  of  failure  of  sight  in  the  left  eye. 

Her  vision  was  then  R.   — 7D. —      L-cT" ,  16  J. 

40         ^200 

In  October,  188o,  a  note  on  the  O.P.  letter  is — "  L.  much 
worse;  V.  =  shadows  only;  large  detachment  of  retina."  Soon 
after  this  the  left  eye  became  quite  blind,  and  in  March,  1886, 
shortly  before  admission,  severe  pain  came  on,  with  increase  of 
tension  and  chemosis  of  conjunctiva. 

Examination  of  Eye  after  Removal. — Cornea,  some  loss  of 
transparency,  otherwise  normal.  A.C.  normal.  Iris  thin ; 
several  posterior  synechise ;  no  adhesion  to  periphery  of  cornea  ; 
small  extravasations  of  blood  on  anterior  surface.  Lens  clear, 
in  si:ii.  Retina  contains  very  numerous  small  haemorrhages.  It 
is  extensively  detached  by  a  new  growth,  which  springs  from 
choroid  above  and  to  outer  side  of  optic  disc.  This  tumour  is 
softish,  of  a  grey  colour  in  greater  part.  Arising  from  a 
moderately  broad  base,  it  then  narrows  to  form  a  small  neck, 
and  subsequently  expands  into  a  globular  shape,  extending  far 
forwards  in  the  vitreous  cavity  on  outer  (temporal)  side,  pushing 
the  retina  in  front  of  it.  It  is  apparently  covered  by  the  inner 
layers  of  the  choroid  in  its  whole  extent.  In  its  anterior  and 
inner  part  is  a  small  cavity  containing  a  little  blood  clot.  At 
that  part  of  its  base  nearest  the  O.N.  the  growth  is  darkly 
pigmented  ;  elsewhere  it  appears  almost  free  from  pigment.  The 
O.X.  is  invaded  by  the  pigmented  portion  for  a  short  distance 
from  the  disc,  but  the  nerve  has  been  divided  behind  the 
posterior  limit  of  this  extension  of  the  tumour.  The  choroid 
beyond  the  limits  of  the  growth  is  intensely  congested,  but 
otherwise  appears  normal.  The  sclerotic  to  the  naked  eye  shows 
no  signs  of  invasion  by  the  growth. 
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Microscopical  Appearances.— TDxenQ  differ  considerably  in 
different  parts  of  the  tumour.  The  most  posterior  part  and  the 
portion  next  the  sclerotic  consists  of  moderate  sized  round  cells 
with  a  very  small  amount  of  stroma.  The  inner  and  anterior 
parts,  however,  show  cells  of  vai-ious  shapes,  and  they  are 
arranged  in  groups  and  columns  in  a  somewhat  unusual  way,  in 
some  places  giving  a  section  of  the  growth,  very  much  the 
appearance  of  gland  structure  with  acini.  These  columns 
are  two  cells  in  width,  the  cells  being  pear-shaped  with 
large  nuclei,  and  with  their  small  ends  inwards  fitting  in  one 
above  the  other,  and  their  broad  ends  outwards.  The  columns 
appear  to  be  separated  from  each  other  by  very  delicate  strands 
of  connective  tissue,  with  long  thin  nuclei  like  those  of  un- 
striated  muscle  fibres.  Some  of  these  columns  or  tubular  collec- 
tions of  cells  form  almost  complete  circles.  This  part  of  the 
tumour  is  entirely  devoid  of  pigment,  but  a  small  part  near  the 
O.D.  where  the  cells  are  ronnd  contains  a  considerable  quantity 
of  pigment  in  rather  large  circular  or  irregular-shaped  cells. 
The  growth  is  nowhere  very  vascular,  but  there  are  several 
small  extravasations  of  blood  in  its  substance.  The  inner  layers 
of  the  sclerotic  are  being  invaded  by  the  sarcoma  cells. 

This  patient,  who  was  a  dark  complexioned  woman,  looking 
much  more  than  her  age,  had  no  family  history  of  tumour;  and 
had  had  no  injury  to  the  affected  eye. 

She  came  up  to  the  Hospital  by  request,  June  I4:th,  1887,  and 
Mr.  E.  T.  Collins,  the  Senior  House  Surgeon,  kindly  gave  me 
the  following  notes  which  he  made: — "  Since  leaving  the  Hospital 
in  March,  1886,  she  has  had  constant  pain  on  top  of  her  head 
and  across  temples ;  the  scalp  is  very  tender,  so  that  she  cannot 
comb  her  hair.  Has  had  no  "  fits,"  but  at  the  beginning  of  the 
present  year  (1887)  she  "  lost  her  senses  "  for  a  fortnight,  and 
was  confined  to  bed  for  three  months.  The  doctor  in  attendance 
said  she  had  "  congestion  of  the  brain."  There  is  no  sign  of 
recurrence  of  growth  in  the  orbit. 

Case  X  {Ileg.  No.    2067). — Bound-celhd  Sparsely  Pigmented 
Sarcoma  of  Choroid  ;  Invasion  of  Sclerotic. 

JosialiN.,a3t.  59,  dock  wharfinger, admitted  May  6th,188G,and 
left  eye  excised  the  same  day.    In  February,  1885,  he  had  attended 
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as  an  out-patienfc,  complaining  of  failure  of  sight  for  the  previous 

90  20 

12  months.     At  that  time  R.  V.  :^  —  +  3  D.  16  J.     L.  V.  =  — 

U  50 

+  3  D.  =  4  J.  Slight  haze  of  lenses.  Deep  physiological 
cupping  of  optic  discs.  The  sight  of  both  eyes  got  gradually 
worse,  and  he  did  not  notice  that  the  failure  was  greater  in  the 
left  than  in  the  right,  till  on  May  3rd,  four  days  before  admission, 
when  severe  pain  came  on  suddenly  in  the  left  eye  and  brow,  and 
the  sight  of  that  eye  was  soon  completely  lost.  On  admission  there 
was  no  p.l.  ill  left  eye  ;   T.  +  2  ;    oedema  of  lids  and  conjunctiva. 

Examination  of  Eye. — Conjunctiva  at  corneal  margins  swollen 
and  oedematous  ;  anterior  corneal  epithelium  slightly  rough  on 
snrface,  and  hazy.  In  lower  half  of  anterior  chamber  is  a  dark 
blood  clot.  On  opening  the  eyeball  a  large  quantity  of  dark 
semifluid  b'ood  escaped,  and  with  it  the  shrunken  remains  of  the 
vitreous,  the  anterior  pirt  of  retina,  and  the  lens.  The  posterior 
portion  of  retina,  which  was  separated  everywhere  from  choroid, 
remained  attached  at  optic  disc  ;  it  was  much  softened  and  degene- 
rated. Growing  from  the  choroid  at  upper  and  outer  part  is  a  soft 
reddish  tumour.  The  base  is  fairly  wide,  and  its  posterior  limit 
is  14  mm.  from  the  outer  edge  of  O.D.  Anteriorly  it  extends 
forwards  nearly  to  the  root  of  the  iris,  and  displaces  the  ciliary 
body  inwards.  It  projects  just  halfway  across  the  eyeball.  In 
its  substance  is  some  haemorrhage,  and  near  its  anterior  border 
several  small  cysts.  It  is  apparently  very  slightly  pigmented. 
Beyond  the  limits  of  the  tumour  the  choroid  appears  normal. 

Microscopic  Appearances. — The  growth  is  composed  of  well- 
formed  round  cells,  with  large  nuclei.  Except  at  one  part  close 
to  its  posterior  border,  it  is  free  from  pigment,  but  here  there  is 
a  large  amount  of  dark  pigment  contained  in  round  cells,  equal 
in  size  to  those  of  the  growth.  The  anterior  part  extends 
between  sclerotic  and  choroid  as  far  as  the  origin  of  the  ciliary 
muscle,  Avhich  is  pushed  inwards  by  it,  but  shows  no  infiltration 
by  the  sarcoma  cells.  The  inner  layers  of  the  sclerotic,  however, 
are  infiltrated.  The  inner  layers  of  the  choroid  cover  the 
tumour  everywhere.  In  the  substance  of  the  growth  is  much 
blood  extravasation. 

June,  1887.  Up  to  this  date,  13  months  after  the  removal  of 
the  eye,  there  has  been  no  recurrence  and  no  symptoms  of  meta 
static  growths. 
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Case  XI  {Ueg.  No.  2086). — Diffuse  Sarcoma  of  Choroid,  with 
Mixed  Mound,  Oval,  and  Sj-'indle  Cells ;  Optic  Nerve  not 
involved. 

Matilda  E.,  set.  35,  monthly  nurse,  admitted  June  7th,  1886, 
and.  underwent  excision  of  left  eye  the  next  day. 

For  the  preceding  twelve  months  she  had  had  frequent  short 
attacks  of  dimness  of  sight  iu  left  eye,  lasting  only  a  few  minutes. 
Eight  weeks  before  admission  pain  began  in  left  eye,  and  left 
side  of  face  and  head,  with  swelling  of  eyelids.  She  then  found 
that  the  eye  was  blind,  but  it  is  uncertain  how  long  it  had 
been  in  this  condition.     No  history  of  injury. 

On  admission :    L.  The   conjunctiva  is  protruding  between 
the  eyelids,  and  is  greatly  congested  and  thickened.     Aqueous 
turbid,  and  iris  much  discoloured.      No  p.l.      T.n.     R.  Y.  =^ 
20 
Hi)- 

Examination  of  Eye. — The  eyeball  was  frozen  and  divided 
antero-posteriorly  into  two  lateral  halves.  A.C.  full  of  light- 
coloured  coagulum  containing  a  considerable  amount  of  blood, 
which  extends  behind  iris  and  round  the  margin  of  lens  on  to 
ciliary  processes.  Cornea  is  somewhat  increased  in  thickness. 
Iris  very  narrow,  not  adherent  to  cornea  or  lens  capsule.  Lens 
in  situ ;  cortical  layers  opaque.  Retina,  umbrella  detachment; 
in  its  folds  are  some  shreddy  remains  c  t"  vitreous.  The  sub- 
retinal  space  is  filled  by  soft  greyish  jelly-like  effusion,  and  at 
lower  part  between  this  and  the  choroid  is  a  dark  blood  clot. 
At  posterior  pole  of  eye  and  surrounding  the  optic  nerve  entrance 
is  an  area  of  thickening  of  choroid,  which  on  temporal  side  reaches 
to  a  point  just  in  front  of  equator,  but  on  nasal  side  only  about  half 
that  distance.  It  has  a  thickness  of  1"5  to  2  mm.,  close  to  O.D., 
and  gradually  thins  off ;  it  is  grey  in  colour  and  firm.  Its  true 
nature  was  not  suspected  from  naked  eye  examination. 

Microscopical  Appearances.  —  Sections  of  the  "  thickened 
choroid  "  prove  it  to  be  a  diffuse  sarcomatous  growth,  consisting 
chiefly  of  oval  and  spindle-shaped  cells,  with  some  round  cells  at 
the  growing  edges,  it  shows  no  tendency  to  grow  forwards,  but 
is  spreading  circumfereutially,  and  is  invading  tlie  innermost 
layers  of  the  sclerotic.  The  optic  nerve  is  not  involved,  and  the 
choroid    has   not   been    perforated    anteriorly    by    the    growth. 
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There  is  but  a  small  amount  of  pigment  in  the  tumour,  not 
relatively  more  than  in  the  choroid  in  portions  not  yet  attacked. 
June,  1887.     There  has  been  no  recurrence  of  growth  up  to 
this  date.     Patient  considers  herself  "  very  weak,"  but  there  are 
no  symptoms  of  organic  disease. 

Case  XII  (Beg.  Ko.  2133). — Melanotic  S})indle-celled  Sarcuma  of 

Choroid. 

Henry  T.,  aet.  63,  butcher,  admitted  August  10th,  1886.  The 
sight  of  the  left  eye  failed  four  months  previously  "on  outer 
side."  Quite  blind  for  two  months,  and  painful  for  one  week 
past. 

On  admission:  L.  No  p.l.     T.  +  1.     P.  dilated. 

August  11.  L.  excised  and  examined  at  once. 

Cornea,  iris,  and  lens  apparently  normal.  No  blocking  of 
iris  angle.  Retina  detached  everywhere,  from  O.D.  to  ora 
serrata.  A  large  deeply  pigmented  growth  springs  from  choroid 
at  nasal  side,  and  projects  half  "way  across  the  eyeball.  Its 
posterior  limit  is  2  mm.  from  inner  margin  of  O.D. ;  its  ante- 
rior almost  reaches  to  ora  serrata.  It  is  firm  to  the  touch,  dark 
slate  colour,  and  has  not  perforated  the  elastic  lamina  of  the 
choroid. 

Microscopic  Examination. — The  growth  is  a  spindle-celled 
sarcoma,  containing  a  large  amount  of  pigment.  It  does  not 
invade  the  optic  nerve  or  sclerotic. 

July,  ]887.  Patient  is  in  good  health,  and  has  had  no 
symptoms  of  recurrent  growth. 

Case  XIII  (Reg.  No.  2136). — Small-celled  Melanotic  Sarcoma  of 
Choroid,  arising  in  a  previously  injured  Eye. 
Francis  Henry  B.,  aet.  42,  wai-ehouseman.  Admitted 
August  13,  1886.  On  August  4  he  attended  as  an  out-patient, 
and  the  following  notes  were  made: — Blow  on  right  eye  seven 
or  eight  years  ago  by  a  small  weight  on  the  end  of  a  string. 
Defect  of  R.  (metamorphopsia  and  micropsia)  two  and  a  half  years, 
and  since  then  it  has  diverged.  Never  painful.  Now  V.  =  fingers 
at  3  feet  in  temporal  part  of  field.  T.n.  Oph  :  Deeji  detach- 
ment of  i-etina  everywhere  except  over  a  narrow  sector  inwards. 

L.  -  and  1  J. 
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August  14.  R.  excised. 

Examination  of  Eye. — Anterior  parts,  cornea,  iris,  and  lens 
normal.  Retina,  detached,  except  at  O.D.  At  posterior  pole,  a 
little  above  and  to  outer  side  of  O.D.,  is  a  rounded  smooth  growth, 
the  size  of  a  large  pea,  projecting  forwards.  It  is  dark  brown 
in  colour,  and  firm  in  consistence,  and  is  covered  anteriorly  by 
the  inner  layers  of  the  choroid. 

Microscopic  Ea-amination. — This  proves  to  be  a  small-celled 
sarcoma,  the  cells  being  round  and  oval  in  shape,  but  all  of 
small  size,  and  with  a  considerable  amount  of  homogeneous 
intercellular  material.  It  is  very  deeply  pigmented,  containing 
large  numbers  of  pigmented  cells  of  varying  size,  many  of  them 
larger  than  the  unpigmented  ones.  A  small  amount  of  pigment 
is  visible  in  some  places,  free  in  the  intercellular  material,  in 
very  small  granules,  and  here  it  appears  to  be  of  a  lighter  colour 
than  that  which  is  intracellular.  The  growth  has  not  perforated 
the  elastic  lamina  of  the  choroid,  nor  invaded  Ihe  sclei'otic  or 
optic  nerve. 

June,  1887.  The  patient  is  now  in  good  health,  and  has  had 
no  symptoms  of  recurrence  of  the  growth. 

Case  XIV  {Reg.  No.  2203). — Partially  Pigmented  Sarcoma  of 
Choroid;  Extension  into  Oj^tic  Nerve;  New  Growth  in  an  Eye 
Blind  from  other  Causes. 

Kate  G.,  set.  35,  single,  nurse.  Admitted  November  25, 
1886.  The  sight  of  her  right  eye  has  been  failing  for  four  or 
five  years.  Between  two  and  thi-ee  years  ago  she  received  a 
very  severe  blow  on  right  forehead  by  a  window  blind  ;  the  fore- 
head was  cut,  and  bled  profusely,  but  there  is  no  evidence  that 
the  eyeball  was  struck.  Eighteen  months  ago  she  attended  at 
another  hospital,  and  was  then  quite  blind  (no  p.l.)  in  right  eye, 
and  had  severe  pain.  She  was  treated  by  iodide  of  potash,  and 
used  atropine  locally,  and  in  four  months  the  pain  disappeared. 
Since  then  she  has  had  several  short  attacks  of  acute  pain  iu 
the  right  eye. 

On  admission:  R.  p.  dilated;  lens  opaque.     No  p.l.    T.  -f  2. 

L.  —.  1  J.     T.n. 
20 

November  26,  1887.  R.  excised. 
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Examination  of  Eyeball  after  Bemoval. — Cornea  thin,  but 
not  misshapen.  A.C.  shallow,  and  filled  by  a  soft  grey  semi- 
transparent  coagulum.  It  is  encroached  npon  by  the  adhesion 
of  iris  and  cornea  at  their  periphery.  Iris  and  ciliary  irrocesses 
considerably  atrophied.  Lens  in  situ,  opaque,  but  not  shrunken. 
Retina  detached  everywhere  between  O.D.  and  ora  serrata. 
Occupying  the  subretinal  space  on  the  temporal  side  is  a 
rounded  mass  of  new  growth,  with  a  slightly  nodulated  sur- 
face, which  is  everywhere  covered  by  the  choroid.  It  has  a 
wide  base,  reaching  from  close  to  the  O.D.  to  a  point  5  mm, 
posterior  to  ora  serrata.  The  cut  surface  is  greyish  in  colour, 
and  in  parts  darkly  pigmented.  The  anterior  end  of  the  optic 
nerve  shows  signs  of  invasion  by  the  growth.  The  choroid 
elsewhere  is  in  contact  with  sclera;  on  its  inner  surface  is  a 
small  amount  of  blood  clot. 

Microscopic  Characters. — The  tumour  is  a  mixed  round  and 
oval  cell  sarcoma.  The  outer  part,  near  the  sclerotic,  is  almost 
devoid  of  pigment  except  just  at  its  margins,  but  the  inner  part 
near  its  choroidal  cover  contains  a  large  amount  of  pigment, 
much  of  which  is  in  large,  very  dark  cells,  but  some  of  which 
consist  of  granules  of  colouring  matter,  free  in  the  intercellular 
material.  The  growth  is  not  very  vascular,  but  shows  in 
sections  a  few  very  large  vascular  channels,  lined  with  a  single 
layer  of  flat  cells,  each  with  a  single  nucleus.  These  vessels  are 
generally  full  of  blood. 

There  is  no  invasion  of  sclerotic,  but  the  cells  of  the  growth 
are  infiltrating  the  optic  nerve  at  the  disc. 

This  patient  had  a  perfectly  good  family  history,  and  had 
herself  always  been  healthy.  At  present  date,  July,  1887,  she 
is  quite  well,  and  has  had  no  sign  of  recurrent  growth. 

Case  XV  {Beg.  No.  2248). — Sarcoma  arising  in  a  Shrunlcen  Eye- 
hall;  Sympathetic  Ophthalmitis  in  its  Fellow. 
James  W.,  set.  40,  carpenter,  was  admitted  on  February  4, 
1887,  and  his  left  eye  excised  the  same  day.  He  had  been  an 
out-patient  at  the  hospital  in  May,  1880,  and  the  notes  then 
made  are,  L.  iritis,  haemorrhage  in  vitreous.     No  known  cause. 

August,  1880.  R.  ^,  1  J.      L.  no  p.l.,  T  — .     Eye  very  pain- 
ful.    Excision  recommended. 
VOL.  xr.  2  o 
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He  was  not  seen  again  till  Febrnarj  1,  1887.  He  has  had 
several  attacks  of  "pain  and  inflammation  "  in  the  L.  eye  since 
1880,  each  attack  lasting  about  a  week,  and  being  sufficiently 
severe  to  keep  him.  away  from  work.  The  last  attack  was  in 
October,  1886.  Three  weeks  ago  (dui'ing  another  attack  in  left 
eye)  the  sight  of  right  eye  became  dim,  and  pain  and  congestion 
came  on. 

On  admission:  R.  sympathetic  iritis,  Y.  =  16  J.  T.n.  L. 
shrunken  and  squared. 

JtJxamivafion  of  Left  Eye  after  Bern  oval. — Eyeball  considerably 
shrunken  and  misshapen,  measuring  only  15  mm.  in  its  antero- 
posterior diameter,  and  slightly  more  transversely.  The  cornea 
is  shrunken  to  a  narrow  triangular  area,  it  is  flat  and  nearly 
opaque  throughout. 

All  the  structures  in  the  eyeball  are  much  altei^ed.  The  iris 
is  scarcely  distinguishable  by  the  naked  eye,  bat  the  ciliary 
processes  can  still  be  made  out :  they  are  detached  and  drawn 
inwards  towards  centre  of  eyeball.  Some  dense  fibrous  tissue 
in  anterior  part  of  eyeball.  Le7is  shrunken  and  calcareous. 
Retina  unrecognisable. 

At  posterior  part  is  a  rounded  mass  of  new  growth, 
which  nearly  fills  the  eyeball,  reaching  forwards  close  to  the 
lens.  Traces  of  choroid  can  be  seen  on  the  anterior  surface  of 
this  mass,  and  on  inner  surface  of  sclerotic  over  rest  of  eyeball. 

Microscopic aUy . — The  new  growth  is  a  sarcoma,  consisting  of 
round  and  oval  cells  with  a  moderate  amount  of  intercellular 
material,  and  springs  from  the  choroid  posteriorly.  It  apparently 
does  not  invade  the  optic  nerve,  but  covers  over  the  disc,  and 
the  retina  has  entirely  disappeared.  It  has  extended  through 
the  sclerotic  on  temporal  side  of,  and  close  to,  the  optic  nerve, 
and  a  small  nodule  of  growth  has  formed  here.  The  growth  is 
not  very  vascular,  only  a  few  blood-vessels  running  through  it. 
It  is  devoid  of  pigment,  except  where  covered  by  the  choroid. 
There  is  well-marked  inflammation  of  the  iris  and  ciliary  pro- 
cesses, and  in  the  former  are  islands  of  small  cells,  "  iritis 
maligna."  The  choroid  can  be  traced  over  part  of  the  tumour, 
and  shows  colloid  outgi'owths  from  it  with  small  accumulations 
of  pigment  about  them.  The  cornea  is  much  degenerated,  and 
Descemet's  membrane  separated  from  it  in  places  and  corrugated. 
As  ffir  as  can  be  ascertained  there  is  no  recent  perforation  of  tlie 
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anterior  parts  of  the    eyeball,  a   careful  examination  for  sack 
having  been  made. 

Tliis  patient  has  returned  to  the  hospital  since  the  excision 
of  his  left  eye;  the  disease  in  the  right  eye  has  run  a  slow,  but 
disastrous  course,  and  vision  has  been  reduced  to  counting 
fingers.  There  has  been  no  sign  of  recurrent  growth  in  the 
ri»ht  orbit. 


Case  XVI  {Reg.  Ko.  2254). — Sarcoma  arising  in  an  Eye  blind  for 
17  years.     Extension  of  Growth  through  the  Sclerotic  Coat. 

Henry  R.  D.,  get.  47,  agent,  admitted  February  7,  1887.  Eigh- 
teen years  previously  he  was  under  the  care  of  a  London 
surgeon  for  "  detached  retina  "  in  his  right  eye.  He  then  had 
no  pain,  but  six  months  later  "  acute  glaucoma  "  supervened,  and 
the  sight  was  lost.  The  eye  subsequently  shrank.  For  the  last 
16  years  he  has  had  frequent  attacks  of  "  inflammation  "  in  the 
right  eye,  with  severe  pain.  He  has  worn  a  glass  eye  over  the 
shrunken  one.  During  the  last  12  months  the  attacks  of  "  in- 
flammation "  have  been  very  frequent.  Six  weeks  ago  he  noticed 
a  "  swelling  on  the  eye  "  which  has  increased  very  rapidly,  with.- 
oat  much  pain. 

On  admission  the  following  notes  were  made  :  R.  shrunken 
globe,  conjunctival  injection.  At  outer  side  of  cornea  is  a  hard, 
dark,  prominent  mass  the  size  of  a  small  nut,  over  which  the 

20 
cornea  and  conjunctiva  appear  to  be  stretched.     L.  —  partly. 

February  8.  R.  eye  excised. 

Examination  of  Eyeball. — It  is  mach  shrunken  and  mis- 
shapen. The  cornea  is  yellowish  and  opaque,  and  very  vascular, 
and  prominent.  The  sclerotic  somewhat  puckered  and  irregular. 
On  dividing  the  eye  antero-posteriorly  it  is  found  to  be  com- 
pletely filled  by  a  reddish-grey  soft  growth,  which  shows  an 
imperfectly  lobulated  arrangement,  and  has  in  some  parts  a 
gelatinous  appearance.  This  growth  has  not  perforated  the 
cornea,  though  it  reaches  to  its  posterior  surface  ;  it  has,  how- 
ever, made  its  way  through  the  ciliary  part  of  the  sclerotic  on 
one  side,  but  appears  to  be  covered  by  conjunctiva  even  at  this 
point.  There  is  no  recognisable  retina  or  choroid,  and  no  trace 
of  lens  can  be  seen,  the  eyeball  consisting  simply  of  a  mass  of 

2  G  2 
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new  growth  enclosed  by  tlie  sclerotic  and  cornea.  The  optic 
nerve  at  the  O.D.  appears  to  be  involved  in  the  growth. 

Microscopic  Exaviination. — The  new  growth  is  a  mixed 
ronnd  and  spindle-celled  sarcoma.  It  is  impossible  to  tell  at 
what  part  it  has  oi'iginated,  as  it  has  now  completely  filled  the 
eyeball,  and  no  traces  of  the  normal  structures  can  be  made 
out. 

In  the  peripheral  part  the  cells  are  small,  either  round  or 
oat-shaped,  and  closely  packed,  with  scarcely  any  appreciable 
intercellular  material ;  but  in  the  central  part  the  texture  of  the 
growth  is  much  looser,  and  the  cells  are  round  or  polygonal  from 
pressure,  and  are  arranged  in  little  groups  or  columns,  and  here 
and  there  a  somewhat  alveolar  arrangement  is  evident.  In 
several  places  it  is  easy  to  see  the  division  of  nuclei  taking  place 
in  the  cells.  There  is  no  general  pigmentation  of  the  growth,  but 
there  are  isolated  patches  of  very  dark  pigment  to  be  seen. 
There  are  numerous  small  recent  extravasations  in  the  growth, 
and  the  islands  of  pigment  just  mentioned  may  be  the  remains  of 
former  extravasations.  Though  many  of  these  haemorrhages 
are  visible,  there  are  very  few  blood-vessels  to  be  seen. 

The  only  evident  perforation  of  the  sclerotic  by  the  new 
growth  is  that  mentioned  above,  but  the  inner  layers  of  the 
sclerotic  are  almost  everywhere  becoming  infiltrated  by  the 
sarcoma  cells.  The  anterior  extremity  of  the  optic  nerve  is  also 
being  invaded  by  the  growth. 

June,  1887.  This  patient  is  now  quite  well. 

Case  XVII  {Itecj.  No.  2255). — Round  and  Oval-celled  Sarcoma 
of  CJwroid,  originating  in  a  previously  Blind  Eye  (?) ; 
Extension  of  Groioth  to  Optic  Nerve  and  Betina,  and  into 
Episcleral  Tissues. 

Charles  M.,  aet.  47,  engineer.  Admitted  February  7,  1887. 
His  left  eye  had  been  wounded  by  a  fragment  from  the 
"gauge  glass"  of  an  engine,  in  June  1882.  In  the  following 
September  he  found  that  eye  was  nearly  blind.  In  February, 
1883,  the  eye  was  acutely  inflamed  and  the  sight  then  com- 
pletely disappeared.  It  gave  him  no  further  trouble  till 
November,  188G,  Avhen  it  was  again  inflamed,  and  severe  pain 
came  on. 
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On  admission :  R.  —  L.  cornea  stcam}^  p.  dilated  and  in- 
active. Some  blood  on  surface  of  iris.  Dull  reflex  from 
fundus.     No  p.l.     T.  +  3. 

February  8.     L.  excised. 

Cornea  normal.  No  scar  discoverable  in  cornea  or  sclerotic. 
Iris  adherent  to  cornea  at  periphery.  Lens  in  situ.  Vitreous 
slightly  shrunken.  Betina  is  in  contact  with  choroid  generally, 
but  separated  from  it  over  a  limited  area  at  posterior  pole.  On 
temporal  side  of  O.D.  is  a  new  growth,  the  size  of  a  small  pea, 
projecting  forwards  and  overlapping  the  disc,  so  as  to  entii-ely 
hide  it.  It  has  a  circular  outline  and  is  smooth  on  the  surface, 
and  covered  almost  entirely  by  the  choroid  which  it  pushes  in 
fi'ont  of  it.  The  retina  is  adherent  to  it  towards  its  nasal  side, 
not  elsewhere,  though  its  detachment  is  of  very  slightly  greater 
extent  than  the  size  of  the  tumour.  The  choroid  is  thickened 
considerably  over  a  circular  area  round  the  growth.  The  cut 
surface  of  the  growth  shows  it  to  be  irregularly  jiigmented. 

On  the  external  surface  of  the  sclerotic,  over  the  -part  be- 
tween the  O.N.  and  the  tendon  of  the  inferior  oblique,  is  a 
hard  nodule  of  new  growth,  very  firmly  attached  to  the  sclera. 
There  are  traces  of  the  tumour  in  the  optic  nerve,  close  to  the 
disc,  but  the  nerve  has  been  cut  well  behind  this  part.  The  nodule 
on  the  sclera  has  also  been  fully  removed,  i.e.,  it  shows  no  cut 
surface.  This  part  on  section  is  lighter  in  colour  than  the  intra- 
ocular part  and  looks  unpigmented.     It  is  not  encapsuled. 

Microscopic  Apijcarances. — Sections  through  both  nodules 
of  growth  and  optic  nerve  show  that  all  the  structures  at 
posterior  pole  of  eye  are  involved.  The  tumour  has  perforated 
the  choroid  anteriorly  and  infiltrated  the  overlying  retina  at 
that  part  at  which  it  remains  adherent  to  the  growth.  It  has 
also  passed  into  the  nerve  sheath  through  the  optic  aperture, 
and  is  spreading  backwards  in  the  sheath  space  ;  the  nerve 
itself  is  implicated  in  its  anterior  extremity-.  The  choroid  for 
some  distance  round  the  tumour  is  infiltrated  and  considerably 
thickened  by  its  cells,  which  have  also  extended  through  the 
sclerotic  and  formed  the  extra-ocular  nodule,  these  two  portions 
of  growth  being  thus  directly  continuous  one  with  the  other. 
The  component  cells  are  round  and  oval  in  shape ;  there  are  no 
spindles.     While    the  greater    part  is  unpigmented,  there  are 
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here  and  there  in  the  intra-ocular  part  islands  of  pigment,  the 
colouring  matter  being  contained  in  large  round  cells  and  a  few 
multipolar  cells.  The  pigmentation  seems  to  have  a  definite 
relation  to  the  blood  supply,  and  is  only  evident  in  the 
neighbourhood  of  large  vascular  channels.  Of  these  there  are  a 
goodly  number,  of  large  size,  some  with  distinct  but  very  thin 
walls,  others  apparently  mere  channels  in  the  substance  of  the 
growth. 

July,  1887.  There  has  up  to  this  date  been  no  sign  of 
recurrent  growth  in  the  orbit,  and  the  patient  is  in  perfect 
health.  A  sister  of  patient,  when  ^t.  30,  had  one  breast  re- 
moved for  "tumour."  This  was  seven  years  ago,  and  there 
has  been  no  recurrence.  There  is  no  other  family  history  of 
importance. 

Case  XVIII  {Reg.  No.  2257). — Melano-sarcoma  of  Choroid  and 
Ciliary  Body :  Invasion  of  Lens  by  the  Cells  of  the  Tumour. 

"William  G.,  £et.  49,  labourer,  admitted  February   9th,  1887. 

Seven  or  eight  years  ago  patient  discovered  that  he  could  not 

see  to  read  with  his  left  eye,  but  is  not  aware  how  long  the  eye 

had  been  defective.     He  noticed  no  difference  till  three  weeks 

ago,  when  he  found  the  sight  of  this  eye  failing  very  rapidly, 

and  during  the  last  three  weeks  he  has  had  some  pain  in  it. 

He  had  never  had  the  eye  injured. 

/? 
On  admission  :    R.  Y.  =  _ ;  pupil  and  T.  normal.  L.  Counts 

6 

fingers    at   2    feet.      There  is  some   thinning   and   bulging   of 

sclerotic  in   ciliary  region    on    temporal    side.      A.C.    shallow, 

P.  oval ;  iris  bulged  forward  on  nasal  side.     T.n. 

Oph. — A  large  brown  mass  seen  close  behind  lens  on  tem- 
poral side,  rounded  in  outline  and  covered  by  retina. 

February  10.     L.  excised. 

Examination  after  Removal. — Cornea  normal.  A.C.  obli- 
terated in  nasal  half,  by  contact  of  iris  and  cornea.  They  are 
not  adherent  hoAvever.  The  Zens  is  displaced  slightly  inwards 
and  forwards,  where  it  presses  on  the  iris  and  ciliary  body.  It 
is  clear  in  greater  part.  Some  uveal  pigment  on  its  anterior 
capsule.  Vitreous  clear  and  of  normal  consistence.  On  the 
temporal  side  of  the  eyeball  anteriorly  and  projecting  into 
vitreous  cavity  is  a  lai'ge  new  growth,  which  extends  backwards 


CASES  OF  INTRA-OCULAR   SARCOMA.  423 

from  sclero-corneal  junction  a  distance  of  11"5  mm.,  measured 
across  the  base  of  the  arc  of  sclera.  It  has  a  rounded  surface 
and  reaches  nearly  half  way  across  eyeball,  its  greatest  depth 
being  10'5  mm.  Its  anterior  surface  is  in  contact  with  the 
outer  half  of  posterior  surface  of  lens,  aud  the  lens  is  here 
flattened  by  the  growth,  as  well  as  being  displaced.  The  ciliary 
body  at  this  part  has  disappeared  in  the  new  growth,  and  the 
root  of  the  iris  is  involved,  a  small  black  nodule  haviug  reached 
the  anterior  surface  of  the  iris  close  to  its  peripheral  attach- 
ment. The  tumour  has  retina  and  choroid  on  its  surface,  and  the 
detachment  of  retina  is  limited  to  the  portion  beneath  w^hich  the 
growth  is  situated.  On  section,  the  outer  part  near  the  sclerotic 
is  deeply,  and  the  inner  half  slightly  pigmented.  The  choroid 
and  retina  beyond  the  limits  of  the  tumour  appear  normal.  The 
optic  papilla  on  section  is  not  swollen. 

Microscopic  Appearances. — The  growth  is  a  sarcoma  con- 
taining round,  oval,  aud  spindle-shaped  cells,  and  varies  con- 
siderably in  appearance  in  different  parts.  The  cells  are 
generally  closely  packed,  especially  in  those  areas  in  which  they 
are  or  should  be  roiind,  for  they  are  frequently  somewhat 
altered  in  shape  by  mutual  pressure.  The  spindle-shaped  cells 
are  curiously  arranged  in  bundles  running  in  different  direc- 
tions, and  looking  like  so  many  bundles  of  twigs  thrown  in  a 
confused  heap.  These  cells  are  chiefly  in  the  outer  part  of  the 
tumour.  The  oval  cells  vary  much  in  size,  and  the  larger  ones 
are  probably  becoming  elongated  to  form  spindles.  In  a  few 
cells  karyokinesis  can  be  seen.  The  grow'th  is  nowhere  very 
vascular.  The  pigmentation  is  much  more  marked  in  the  outer 
half,  and  here  all  the  cells  appear  to  contain  pigment,  but  in 
the  lighter  parts  the  colouring  material  is  generally  enclosed  in 
rather  large  round  cells. 

The  growth  has  penetrated  through  the  root  of  iris  from 
behind,  and  appears  in  the  angle  of  the  anterior  chamber.  It 
has  in  its  central  parts  completely  destroyed  the  ciliary  muscle, 
and  occupied  the  ciliary  processes,  but  at  the  margins  it  is 
penetrating  between  the  ciliary  muscle  and  sclerotic,  and 
pushing  the  former  inwards.  Its  cells  are  invading  the  lens 
(see  Plate),  and  small  islands  of  them  can  be  seen  in  the 
lens  substance  between  the  lamellae.  They  appear  to  have 
effected  an  entrance  a  little  distance  behind  the  equator  of  the 
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lens,  i.e.,  in  a  pai't  where  the  capsule  is  naturally  mucli  thinner 
and  less  resistant  than  anterior  to  the  equator.  The  exact 
point  was  not  seen  in  section,  and  1  cannot  say  whether  each  of 
these  islands  of  cells  in  the  lens  is  directly  continuous  with  the 
growth.  I  do  not  think  they  are,  for  in  no  section  (and  many 
were  made)  could  this  be  demonstrated.  The  lens,  at  the  part 
in  contact  with  the  growth,  has  undergone  some  degeneration, 
and  the  individual  fibres  have  lost  their  outline,  but  a  little 
deeper  from  the  posterior  surface,  at  the  spot  to  which  the  most 
venturesome  group  of  cells  has  reached,  there  appears  to  be  very 
little  change,  the  lamellae  being  merely  pushed  aside  by  the 
inti'uders.  Over  the  greater  part  of  the  growth  the  choroid 
and  retina  can  be  traced ;  but  at  its  anterior  part,  the  pars 
ciliaris  retince  is  in  some  places  indistinguishable,  and  the 
growth  has  made  its  way  through  the  choroid.  It  is  doubtful 
which  was  the  starting  point  of  this  growth,  the  ciliary  body  or 
the  choroid  more  posteriorly.  Its  microscopic  characters  do 
not  help  much ;  the  outer  part  looks  the  oldest,  but  at  both  its 
anterior  and  posterior  boi'der  there  are  young  round  cells — 
looking  as  if  it  were  extending  forwards  and  backwards.  The 
inner  layers  of  the  sclerotic  are  becoming  infiltrated  by  the 
cells  of  the  growth. 

This    patient    has    not    been    heard    of     since    he    left   the 
hospital. 


Case  XIX  {Reg.  No.  2317). — Small-celled  Sarcoma  of  Choroid; 
Extension  into  Optic  Nerve  and  Episcleral  Tissues ;  Recurrence 
of  Groioth  in  Orbit  two  months  later. 

George  F.,  set.  70,  labourer,  admitted  April  29th,  1887. 
Left  eye  has  been  failing  for  "  some  months,"  the  exact  time 
uncertain,  but  certainly  since  "before  Christmas."  It  has  been 
blind  for  seven  weeks,  and  painful  for  about  the  same  length  of 
time. 

On  admission:  Left,  no  p.l.  P.  half  dilated.  Media  semi- 
opaque.     T.  +  2. 

April  29.  Iridectomy  was  performed,  but  pain  and  tension 
returning,  the  eye  was  excised  on  May  6th. 

Examination  after  removal. — Cornea,  linear  scar  at  upper  part. 
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Iris  wanting   at  upper  part.       Lens  in  sitii,  partially    opaque. 
Retina  everywhere  detached  from  choroid,  and  folded. 

A  large  tumour  occupies  the  greater  part  of  vitreous  cavity. 
It  springs  from  posterior  and  outer  part,  and  extends  forwards 
on  temporal  side,  as  far  as  ora  serrata.  It  surrounds  the  O.D., 
and  the  retina  passes  forwards  through  it  as  a  round  cord.  The 
inner  layers  of  the  choroid  can  be  traced  on  its  surface  over  the 
greater  part,  but  near  the  equator  of  the  eye  the  growth  has 
perforated  this  tissue,  and  a  rounded  knob  with  a  narrow  neck 
protrudes  through  the  opening.  On  section  the  growth  has  a 
dappled  appearance,  and  is  soft  and  friable.  On  the  external 
surface  of  the  sclera,  close  to  the  optic  nerve  and  on  its 
temporal  side,  is  a  small  nodule  of  growth,  very  similar  in 
appearance  to  the  intra-ocular  part. 

Microscopic  Examinatimi. — The  tumour  is  exceedingly  vas- 
cular throughout,  containing  very  numerous  large  blood 
channels.  Its  sti^ucture  varies  somewhat  in  different  parts. 
That  portion  which  is  beneath  the  choroid  {external  to  it) 
consists  of  uniform  small  round  cells  closely  packed,  and 
often  arranged  in  little  clusters.  In  the  portion  which  has 
perforated  the  choroid,  the  arrangement  is  not  quite  the  same. 
Here  the  growth  is  much  looser  in  texture,  in  places  looking 
spongy,  and  though  the  individual  cells  are  similar  in  shape  and 
size,  there  are  numerous  small  areas  where  some  degenerative 
l^rocess  has  occurred.  In  such  places  the  cells  scarcely  stain  at 
all,  and  their  outlines  ai'e  often  indistinguishable.  There  is  in 
most  of  these  areas  some  granular  pigment,  and  they  not 
improbably  indicate  former  hasmorrhages  into  the  growth. 
Except  in  these  degenerated  areas  there  is  scarcely  a  trace  of 
pigment.  Here  and  there  in  the  growth  are  isolated  large 
multinucleated  cells,  irregularly  oval  in  shape,'  and  with  their 
nuclei,  four  to  six  or  more  in  number,  huddled  together  in  the 
centre.  They  are  quite  unlike  oi-dinary  giant  cells,  both  in 
shape  and  in  the  arrangement  of  their  nuclei.  The  retina  is 
seen  merely  as  fibrous  looking  bands  passing  forwards  through 
the  growth  from  the  optic  disc. 

The  optic  nerve  is  deeply  invaded  by  the  cells  of  the  tumour, 
which  are  spreading  down  along  the  central  vessels.  The  exact 
connection  between  the  intra-  and  extra-ocular  parts  of  the 
tumour  was  not  made  out  in  the  sections. 
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This  patient's  mother  died,  wlien  an  old  woman,  of  "  polypus 
in  the  nose,"  -which  had  been  twice  removed  at  rather  short 
intervals.  There  was  nothing  else  of  importance  in  the  family 
or  personal  history, 

July,  1887.  Patient  has  now  come  into  hospital  again  with 
a  large  recurrent  growth  in  left  orbit — nearly  filling  that 
cavity.  After  removal  it  is  a  soft  semi-translucent  greyish 
growth,  enclosing  the  optic  nerve  and  tendons  of  ocular  muscles. 
It  has  not  perforated  the  conjunctiva,  which  is  stretched  over 
its  nodular  anterior  surface.  There  are  no  symptoms  of  meta- 
static growths.  Microscopic  examination  of  the  growth  proves 
it  to  be  "a  small  celled  unpigmented  sarcoma.  The  cells  are 
closely  packed  and  altered  in  shape  by  pressure.  The  growth  is 
very  vascular  and  contains  numerous  blood  extravasations.  It 
is  imperfectly  divided  into  lobules  by  fibrous  trabeculse. 

The  foregoing  19  cases  include,  Avith  one  exception,  all 
the  intra-ocular  sarcomata  excised  at  Mooriields  during  the 
three  years  from  June,  1884,  to  June,  1887,  with  the  after- 
history  of  each  patient  as  far  as  obtainable.  The  fol- 
loAving  brief  analysis  of  them  will  perhaps  be  useful. 

Of  the  19  cases,  there  were — 

Males  14. 
Females  5. 

The  average  age  of  all  together  was  51.  In  the  males 
alone  55  ;  in  the  females  alone  42,  The  youngest  patient 
was  a  female,  a3t.  33  (Case  5),  the  oldest  a  male,  set.  70 
(Case  19). 

Recurrence  of  the  tumour  locally  is  known  to  have 
taken  place  in  two  cases,  Nos.  1  and  19 ;  in  Case  2  the 
patient  died  from  "  sarcoma  "  (this  was  on  the  certificate 
of  death),  and  in  Case  9  there  are  symptoms  pointing  to 
growth  in  the  skull.  All  the  others  are  known  to  be  now 
alive  and  well ;  except  possibly  Case  18  who  has  not  be?u 
traced.  The  longest  interval  whicli  has  elapsed  without 
any  recurrence  is  two  years  (Case  3). 

in  two  (Nos.  7  and  19)  there  was  a  definite  family 
history  of '•  tumour,"  and  a  diniblt'ul  one  in  Case  17.     In 
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Cases  1,  8,  9,  14,  the  family  history  was  perfectly  good. 
In  the  remainder  it  was  not  obtained. 

In  Cases  4,  14,  15,  16  certainly,  and  in  Case  17  pro- 
bably, the  sarcoma  originated  in  eyes  previously  blind 
from  other  causes. 

In  five  cases  (Nos.  4,  8,  13,  14,  17)  a  history  of  injury 
to  the  affected  eye  was  forthcoming,  but  in  all  the  interval 
between  the  mjury  and  the  symptoms  of  new  growth  was 
a  long  one. 

In  11  cases  the  tension  of  the  eye  at  the  time  of  ex- 
cision was  increased,  in  5  it  was  normal,  in  1  doubtfully 
increased,  and  2  were  shrunken  eyebaUs. 

Case  15  has  an  additional  point  of  interest  in  that 
sympathetic  ophthalmitis  was  excited  in  the  sound  eye. 
In  reference  to  this  some  further  notes  will  be  published  in 
a  future  number  of  the  Reports. 


DESCRIPTION    OF   PLATE. 


Fig.  1. — Drawing  of  section  of  lens,  iris,  and  anterior  part  of  tumour  of 
Case  XVIII,  showing  the  exact  relation  of  these  structures,  and  the  point  at 
which  the  sarcoma  cells  have  penetrated  the  crjstaUiue  lens.     (  x  14). 

Fig.  2. — Enlarged  drawing,  from  the  same  slide,  of  the  portion  marked 
off  in  Fig.  1,  showing  the  islands  of  sarcoma  in  the  lens  substance.     (  x  90). 


Case  of  Anophthalmos. 
(From  a  Fhoioffraj)h  hy  the  Author.) 
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ON  ANOPHTHALMOS. 

By  E.  Treacher  Collins,  Senior  House  Stmjeon. 

W.  J.  H.,  a  male  child,  aged  nine  weeks,  was  broiiglit 
to  Mr.  Lawson,  at  Moorfields,  on  March  2oth,  1887,  by  his 
mother,  who  stated  that  the  child  was  born  without  eyes. 
He  was  her  fifth  child,  born  at  full  time  ;  her  third  had  died 
of  measles,  the  others  were  healthy  and  free  from  any 
congenital  malformation,  as  also  were  all  the  other  mem- 
bers of  her  and  her  husband's  famihes  as  far  as  she  knew. 
She  and  her  husband  were  not  related  before  marriage. 
She  states  that  in  the  second  week  of  her  pregnancy  she 
had  a  severe  fright ;  some  runaway  horses  rushed  past 
her,  and  she  exclaimed  to  a  companion,  "  Oh !  they  have 
taken  my  sight  away."  She  felt  "  upset "  for  the  rest  of 
that  day.  There  was  nothing  abnormal  about  her  con- 
finement, and  no  instruments  were  used  :  she  knows  of  no 
cause  to  which  to  attribute  the  malformation  beyond  the 
friffht,  to  which  she  herself  does  not  attach  much  im- 
portance. 

On  examination  the  cliild  was  quite  healthy  and  well- 
developed  in  every  other  respect ;  there  was  no  evidence 
of  congenital  syphihs,  the  testes  were  down,  the  posterior 
fontanelle  closed,  and  the  anterior  open.  The  palpebral 
apertures  were  very  small,  the  right  measuring  7  mm.  and 
the  left  6  mm.,  and  when  I  saw  the  child  again  on 
July  4th  they  had  not  increased  in  size,  though  the  child 
had  grown  in  every  other  respect,  which  made  it  appear,  as 
the  mother  remarked,  as  if  the  eyehds  had  decreased  in  size. 
The  fids  were  small  but  well  formed,  and  furnished  with 
lashes ;  no  puncta  could  be  seen,  but  the  child  shed  tears 
when  it  cried.  The  child  was  examined  under  an  anjesthetic 
and  the  lids  separated,  exposing  a  conjunctival  sac,  but  no 
trace  of  a  globe  could  be  felt  or  seen  in  either  orbit.  The 
accompanying  Plate  is  from  a  photograph  of  the  child  I  took 
when  he  was  five  months  old.     This  case  is  one  of  a  class. 
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and  I  have  been  able  to  find  details  of  thirty  such  recorded 
in  various  periodicals  and  other  publications.  I  have  also 
collected  all  the  recorded  cases  of  monophthalmos  I  can 
find,  and  it  will  be  seen  below  that  there  are  30  of  the 
former,  and  only  12  of  the  latter.  ]\lost  observers  who 
have  written  on  the  subject  seem  to  think  that  this  repre- 
sents the  true  state  of  affairs.  Grafe-Saemisch  remarks, 
"as  mth  other   anomalies,  absence  of  the   eye   is   more 


Cases  of  Congenital 


jS'umber, 

author,    date, 

reference. 


1. 
J.  Gc.  Davey. 

1836. 
Lancet,  vol.  ii. 
Absence  of  Eyes." 


D.  M.   Hudson. 

1854. 

Med.  Eyam.  P-hila., 

vol.  X. 

"  Case  of  Monstros- 

ity." 


L.  W.  Kinney. 

1854. 
Boston  Med.  and 
Surg.  Jour. 
"  Case  of  Malforma- 
tion." 

4. 

Mr.  Poland. 

K.  L.  Oi)hth.  Hosp. 

Reports,  vol.  i. 
*'  Aiiopbthalmos." 


Age  at  time 

case  reported  or 

to  whicb 

case  lived. 


Lived  14  weeks 


Sex. 


"Xew  born" 


New  bom ' 


New  bom ' 


Not 
stated 


Family 
history. 


Other 
deformities. 


M. 


M. 


6th      or     7th 
child 


Not  given 


Not  given 


M. 


Three  other 
children,  all 
perfectly  na- 
tural 


None 


None 


None 


None 


Mental  and 

bodily 
development. 


Emaciated  and 
suffering 
from  enteric 
affection  ; 
convulsed  3 
weeks  before 
death 

Large  and 

quite  healthy 


Large         and 
healthy 


Plump 
well 
loped 


and 
deve- 
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4H1 


frequently  observed  to  be  double  than  one-sided,  and  the 
older  works  particularly  refer  almost  invariably  to  bilateral 
anophthalinos."  Landesberg,  Wilde,  and  Jacobi  wiite  to 
the  same  effect.  No  doubt  many  observers  would  think 
the  absence  of  both  eyes  more  worthy  of  record  than  the 
absence  of  one,  it  is  therefore  impossible  to  draw  any 
satisfactory  conclusion  from  reported  cases  alone.  The 
following  are  the  details  of  the  cases  in  tabulated  form  :  — 

Bilateral  Anophthahnos. 


Local  conditions. 

Uih. 

Orbits  and  contents. 

Lacrymial  apparatus. 

On    riglit    side    adherent    from 
recent    inflammation  ;     on    left 

Contained    a    quantity    of    con- 
densed cellular    tissue,  and   no 

Nc  note. 

same  process  going  on 

Testige  of  an  eye 

On  either  side  of  the  nose  there 
is  "  a  small  carbuncle  as  it  were 
of   a   bluish    grey    cast  on  the 
lower  eyelids  " 

Eyeballs  absent 

No  note. 

The  lowers  lids  distended  and  of 
a  dark  colonr  like  recent  ecchy- 
mosis,  soft  and  fluctuating,  one 
being  protruded  more  than  the 
other 

The  globes  of  the  eyes  were  en- 
tirely wanting 

No  note. 

No   eyelashes,   upper  and  lower 
lids' united    along    the    whole 
extent  of  their  margins 

Orbits  appeared  somewhat  smaller 
than  visual  :    there  was  no  ap- 
pearance  of  an    eye   or    of    a 
shrunken  globe,  for  there  was 
nothing  to  be  seen  or  felt  but 
an   immovable    slightly    raised 
mass  of  thickened  conjunctival 
membrane  :     an     incision    was 
made  into  this,  but  it  only  ex- 
posed  reddish    areolar  tissue ; 
there  was  no  evidence  of  any 
muscles 

No  note. 
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Cases  of  Congenital 


Number, 

author,  date, 

reference. 


I     Age  at  time 
'  case  reported  or 
to  ■which 
case  lived. 


Sex. 


Family 
liistorv. 


Other 
def'onnities. 


H.  Wilson. 
E.  L.  Ophth.  Hosp. 

Reports,  vol.  viii. 
"  Case  of  Anophthal- 


6. 

P.  Gradenigo. 

1870. 

Acnales  d'oculis- 

tiques. 

'  Observation  d'un 

cas  d'anophthal- 

mos." 


7  and  8. 

John  "Walker. 

1832. 

Lancet. 

'  Case  of  Congenital 

Deficiency  of  both 

Eyes." 


^t.  13 


Died  3  years 
after  first 
note,  when 
she  vpas  re- 
ported to  be  a 
"  little  girl" 


Eldest  5  years, 
younger  4 
months 


F's. 


Daughter  of 
cousins,  and 
one  of  four 
children,  one 
of  whom  is 
said  to  have 
died  of  water 
on  the  brain 


Healthy 
parents 


Sisters,   an  in- 
termediate 
child,  a  boy, 
unaflected 


Prominent 
mouth,  small 
badly  deve- 
loped lower 
jaw,  high 
cheek  bones. 

The  hands  are 
cramped,  the 
fingers  bent 
on  the  car- 
pus, and  the 
whole  bent 
towards  the 
forearm,  also 
flexion  of  the 
feet 

None 


None 


Mental  and 

bodily 
development. 


No  note 


Mental  facul- 
ties seemed 
very  limited, 
the  senses, 
except  that 
of  sight,  per- 
fect, organic 
functions  re- 
gular. 

Bodily  deve- 
lopment not 
in  proportion 
to  the  age  of 
the  child 

No  note 


COLLINS  :   AXOPHTHALMOS. 
Bilateral  Anophthalmos — coutd. 


433 


Local  conditions. 


Eyelids  are  faii-ly  developed,  but 
the  palpebral  opening  is  very 
small,  and  the  edges  of  the  eye- 
lids generally  in  apposition  ;  the 
eyebrows  are  \evy  badly  marked, 
and  hair  scanty.  The  lids  are 
constantly  in  motion,  though 
the  upper  one  is  not  raised 


Eyelids  normal  in  form  and 
structure,  palpebral  fissure  a 
little  small ;  they  were  inca- 
pable of  movement 


The  aperture  between  the  lids  is 
very  small,  not  exceeding  a 
quarter  of  an  inch  in  the  trans- 
verse direction,  but  they  appear 
to  possess  the  usual  muscular 
movements 


Orbits  and  contents. 


The  muscles  are  present  and 
are  evidently  attached  to  the 
conjunctiva  or  something 
(?  Tenon's  capsule)  behind  it, 
and  are  seen  to  move  much  as 
they  behave  after  enucleation 


No   rudiments   of    the     eyeballs 
could  be  discovered 


The  orbit  appears  to  be  occupied 
merely  with  common  cellular 
substance,  which  affords  little 
resistance  when  the  finger  is 
applied  over  the  lids 


Lacrymal  apparatus. 


The  punctura  in  each 
lower  lid  is  present,  but 
I  could  not  see  it  in  the 
upper  lids. 

Occasionally  tears  pour 
over,  showing  the  lacry- 
mal gland  to  be  present. 


Lacrymal  puncta  patent. 


When   the    children   ciy, 
copious  lacrymation 

takes  place,  proving  the 
existence  of  a  lacrymal 
gland,  but  the  tears 
always  roll  down  the 
cheeks  in  consequence 
of  the  non-existence  of 
the  puncta  lacr^malia. 


VOL.  XI. 


2   H 
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Gases  of  Congenital 


Number, 

author,  date, 

reference. 

Age  at  time 

case  reported  or 

to  which 

case  lived. 

Sex. 

Family 
history. 

Other 
deformities. 

Mental  and 

bodily 
development. 

9. 

9  years 

F. 

The  last  chHd 

None 

The  girl,  how- 

A. B.  Williman. 

of     a     black 

ever,  with  the 

1848. 

woman,    who 

loss    of     the 

The  Charleston 

has  reared  a 

most  import- 

Medical Journal  and 

remarkably 

ant  of  the  or- 

Eeriew, toI.  iii. 

fine           and 

gans  of  sense. 

"  Case  of  Congenital 

healthy 

manifests     a 

Absence  of  the 

family 

singular     in- 

Globes  of   both 

telligence    in 

Eyes." 

many  others. 
Her   disposi- 
tion is  cheer- 
ful,    hearing 
is  quite  acute, 
and  she  pos- 
sesses   a    re- 
markable 
power  of  dis- 
tinguishing 
bodies  by  the 
touch 

10. 

Died       at       6 

No  note 

No  note 

No  note 

No  note 

A,  Schmidt. 

weeks 

1821. 

Eeferred  to  in 

Weller's  Maladies 

des  yeux,  under 

"  Congenital  Defi- 

ciency and  Superflu- 

ity of  the  Eyes." 

11. 

Died      at      2 

No  note 

No  note 

No  note 

No  note 

Malacarne 

months 

Same  source  as  the 

last  case. 

12,  13,  and  14. 

One  died  set.  G, 

1st  male, 

Tliree      of      a 

All     perfectly 

The  two  eldest 

a.  C.  Monteath. 

and     one    in 

the  2nd 

family         of 

formed 

healthy;  the 

Note  by  translator  of 

8th      month. 

female, 

eight  :       the 

otiier       born 

Weller's  book  re- 

Eldest living. 

sex  of 

first,   second, 

delicate 

ferred  to  in  Case  10. 

set.  14. 

other  not 
men- 
tioned. 

and  fourth 
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Local  conditions. 


Lacrymal  apparatus. 


At  birth  the  upper  and  lower  lids 
on  both  sides  were  adherent. 
At  the  end  of  a  week  or  ten 
days  there  occurred  a  spontan- 
eous sepai'ation  for  a  few  lines 
distance  along  the  tarsal 
margins  ;  very  gentle  force  ex- 
ercised with  tlie  fingers  soon 
completed  the  rupture  of  the 
remaining  adherent  portion. 

The  eyehds  are  perfect  and  fur- 
nished with  puncta  and  eye- 
lashes, and  are  lined  as  usual 
■with  a  healthy  conjunctiva 


No  note 


Eyelids  present 


The  eyelids  -were  perfectly 
natural.  These  children  have 
been  repeatedly  attacked  with 
inflammation  of  the  eyelids  and 
cavity  of  the  orbit.  The  edges 
of  the  tarsi  of  the  eldest  have 
in  consequence  of  the  inflamma- 
tions adhered  to  a  considerable 
extent,  so  that  the  opening  into 
the  sockets  is  now  very  small 


This  membrane  (i.e.,  the  conjunc- 
tiva) extending  throughout  the 
entire  surface  of  the  orbit  was 
reflected  rather  firmly  over  a 
more  resistent  tissue,  deeply 
situated  (perhaps  the  rudiments 
of  the  sclei'otic  coat),  although 
beneath  this  no  protrusion  was 
visible,  and  a  probe  passed  over 
its  surface  could  detect  no  open- 
ings. The  orbital  margins  are 
well  developed  below,  but  at 
their  superior  external  portion, 
appear  somewhat  deficient 


No  globe,  no  optic  neiTe 


No  globes 


No  vestige  of  any  eyeballs 


In  both  cavities  there  ex- 
isted the  secretion  of 
a  fluid  resembUng  the 
tears,  the  lacrymal  gland 
being  in  its  normal  posi- 
tion, and  easily  felt  by 
slight  pressure. 

The  eyelids  are  furnished 
with  puncta. 


Lacrymal  glands  present. 


Lacrymal   glands,  carim- 
cles,  and  canals  present. 


Lacrymal  passages 

natui-al. 


2  II  2 
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Cases  of  Congenital 


Kumber, 

author,  date, 

reference. 


15. 

A.  Y.  Ilippel. 

1874. 

Yon  G-raefe's 

Archives,  vol.  xx. 

"  Anophthalmia 

Duplex  Congenita." 


16. 

R.  Liebreicb. 

1873. 

St.  Thomas's  Hosp. 

Eeports,  vol.  iv, 

p.  135. 

"  Anophthalmus 

Congenitus." 

17. 

Gr.  Strawbridge. 

1871. 

Transactions 

American  Ophthal- 

mological  Society, 

p.  144.    "Congenita! 

Absence   of   both 

Eyeballs," 

Two  Cases. 

18. 
Same  source. 

19. 

Wordsworth. 

1881. 

Lancet,  Nov.  19, 

vol.  ii,  p.  875. 


Age  at  time 

case  reported  or 

to  which 

case  lived. 


15  yeai'S 


8  days 


Died  at  5  weeks. 


7  years 


7  weeks 


Sex. 


F. 


No  note 


No  note 


M. 


No  note 


Family 
historv. 


Parents  healthy, 
not  related  ; 
no  case  of 
deformity  in 
family 


No  note 


No  note 


No  note 


Parents  were 
healthy,  and 
had  several 
well  deve- 
loped child- 
ren ;  and 
there  was  no 
history  of 
hereditary  or 
other  influ- 
ence to  ac- 
count fur  the 
arrest  of  de- 
velopment 


Other 
deformities. 


None 


No  other  ano- 
malies what- 
ever 


None 


None 
None 


Mental  and 

bodily 
development. 


Moderately  de- 
veloped    for 

her      age ; 
powers  of  in- 
telligence   of 

rather  low 
order ;  bones 
of  skull  un- 
doubtedly ab- 
normal 

Well  grovm, 
heavy,  and 
fully  deve- 
loped 


Finely      deve- 
loped 


Finely      deve- 
loped 

Child      vrell 
formed     and 
healthy 


COLLINS  :   ANOPHTHALMOS. 
Bilateral  AnophtJialmos — contd. 


437 


Local  conditions. 


The  palpebral  apertures  run  up 
and  out  obHquely,  length  nor- 
mal, can  be  opened  a  little  with 
great  effort,  entropion  of  upper 
lids,  ectropion  of  lower.  The 
lower  lids  are  much  thickened, 
and  below  the  margin  is  a  note- 
worthy swelhng  under  the  skin 
whicli  eludes  tlie  gi'asp 


The  eyelids  were  closed,  and 
could  not  be  separated ;  the 
nan-ow  slit  of  the  eyelids, 
bordered  with  lashes,  showed 
only  a  very  small  opening,  from 
which  the  tears  escaped 


Well  developed 


No  note. 


Normally  formed  lids,  very  small 
fissures 


Left  side,  a  small  round  cyst-like 
mass,  the  covering  of  which  is 
very  thin,  and  at  some  parts 
nearly  transparent,  at  the  same 
time  somewhat  uneven,  seems 
filled,  fluid,  and  about  the  size 
of  a  pea.  Eight  side,  no  cyst- 
like body  like  the  above  ;  at  the 
bottom  of  conjunctival  sac  a 
small  canal 

There  was  no  orbit,  but  instead 
of  this  a  bony  surface  uniting 
the  supra-  and  infra-orbital 
borders  which  lay  very  near  to 
each  other.  There  existed  a 
small  rudiment  of  the  conjunc- 
tival sac  ;  all  other  contents  of 
the  orbit  were  wanting 

Conjunctiva  ends  in  a  cul-de-sac 
without  a  trace  of  optic  nerve 


Similar  to  case  above 


Orbits  of  fair  size ;  both  orbital 
cavities  were  seen  to  be  void, 
and  little  or  no  ti'ace  of  the  eye- 
balls was  evident 


Canaliculi  and  ducts 
present  ;  no  lacrymal 
glands  made  out. 


Probably  a  rudiment  of 
the  lacrymal  gland  was 
present. 


Lacrymal  gland  largely 
develoj)ed. 

No  puncta  lacrymalia 
or  canahculi,  although 
there  would  seem  to 
have  been  an  effort  made 
toward  the  formation  of 
a  nasal  duct. 


No  note. 
No  note. 
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Cases  of  Congenital 


Number, 

author,  date, 

reference. 

Age  at  time 
case  reported  or  '      o 
to  which 
case  lived. 

Family 
history. 

Other 
deformities. 

Mental  and 

bodily 
development. 

20. 

6  months 

M. 

No  note 

None 

The     child    is 

J.  P.  WaU. 

well      grown 

1881. 

for    its     age, 

The  Medical  Record, 

intelligent. 

'New  York, 

and  seems  all 

Tol.  xix,  p.  358. 

right  in  every 

"  Congenital 

other  respect 

Absence  of  Eye- 

balls." 

21. 

4  weeks 

Xo  note 

Parents  healthy, 

Right    side  of 

Badly      nour- 

M. Landesberg. 

first   cousins  ; 

face    broader 

ished  ;    bom 

1877. 

father  has  had 

than        left ; 

prematurely 

Klin.  Mon.  fiir 

syphilis  ;  four 

nose  slants  to 

Augenheilkunde, 

other  children 

left.       Hare- 

Tol. XV,  p.  141. 

healthy  ;     no 

lip     on     left 

"  Four  Cases  of  Con- 

other deform- 

side 

genital  Anophtlial- 

ity  in  family 

mos." 

" 

22. 

6  months 

No  note 

No  note 

None 

Healthy,   well 

L.  De  Wecter. 

formed 

1876. 

Khn.  Mon.  fiir 

Augenheilkunde, 

vol.  xiv,  p.  329. 

"  Case  of  Anophtlial- 

mos  with  Con- 

genital Cyst  Forma- 

tion in  Lower 

Lid." 

23. 

3  years 

No  note 

No  note 

No  note 

No  note 

Wickerkiewicz 

(dc  Posen). 

1879. 

Klin.  Monatsbliitter 

fur  Augcnbeilk.  and 

Kccufil  D'Ophthal- 

niologii!,  p.  757. 

"  JJilatcral 

Anoi)litliiilinia." 
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Local  couditions. 


Lids  perfectly  formed  but  small 


Eyebrows  and  cilia  scanty  ;  lids 
normal,  but  palpebral  apertures 
small 


Two  blue  swellings  on  each  lower 
lid,  which  get  more  blue  when 
child  cries,  these  were  cut  into 
and  found  to  be  thin-walled 
iluctuating  cysts  containing 
fluid,  which  on  analysis  proved 
to  resemble  aqueous  liumour 
more  than  cerebro- spinal  fluid 

Cysts  had  no  connections  poste- 
riorly that  could  be  felt 

Some  ectropion  of  lower  lids, 
especially  of  right ;  tarsus 
normal 

No  note 


Orbits  and  contents. 


No   eyeballs   present   even   in  a 
rudimentary  form 


No  eyeballs 


Deep  well-formed  conjunctival 
sacs  ending  in  a  funnel  shape  on 
both  sides  ;  no  eyeballs  or  any 
any  trace  of  them 


Not  the  least  trace  of  the  eye- 
balls could  be  found  on  either 
side  ;  cavities  of  the  orbit  about 
1  cm.  in  depth  and  lined  by 
conjunctiva 


Lacrymal  apparatus. 


Shed  tears. 


Eight  lacrymal  gland 
badly  developed  ;  left 
absent.  Caruncle  and 
puncta  present  on  both 
sides. 


No  tears. 


No  note. 
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Cases  of  Gongenital 


Kumber, 

author,  date, 

reference. 


24. 

Bai'tsclier. 

1857. 

Journal  fiir  Kinder- 

krank,  vol.  xxvi, 

p.  78-81,  and 

Annales  d'Oculis- 

tiques,  toI.  xxxTii, 

p.  80. 

"  Case  of  Congenital 

Anophthalmos  of 

both  Eyes." 

25. 

Gviepin. 

1842. 

Annales  d'Oculis- 

tiques,  vol.  vii,  p.  182. 

"  Congenital 

Absence  of  both 

Eyes." 

26. 
Sissa. 
1851. 
Gazetta  Medica 
Italiana  and  Annales 
d'Ocuiistique, 
vol.  xxvi,  p.  190. 
"  Case  of  Anophthal- 
mos." 

27. 
Gauran. 
Union  Med.  de  la 
Seine  Inf.  and 
Rccueil    d' Ophthal- 
mologic, vol.  vi, 
p.  374. 
"  Absolute    Bilateral 
Anophthalmos." 

28. 
Meyer  (du  Bruges). 

1849. 
Annnlcs  do  lii  Societe 

Medic. -C'liir.  do 

Briigc!*  and   Annales 

d'Ucnlisliijup, 

vol.   xi,    p.    171. 

"  Anophtbalmos." 


Age  at  time 

case  reported  or 

to  which 

case  hved. 


Died  3  days 
after  birth 


7  years 


Died     5    days 
after  birth 


7  months 


4  months 


Sex. 


No  note 


M. 


F. 


No  note 


F. 


Family 
history. 


No  note 


No  note 


Born     at    full 
time  of 

healthy 
parents 


The  third  child 
of  healthy 
parents  ;  its 
brother  and 
sister  are  well 
formed  ;  the 
parents  are 
not  related 


Born      of 
healthy 
parents 


Other 
deformities. 


Double  hare- 
Up,  fissure  of 
hard  and  soft 
palates  ;  six 
fingers  on 
both  hands, 
the  6th  hav- 
ing only  two 
phalanges 


None 


None 


None 


None 


Mental  and 

bodily 
development. 


Ill  developed 


Well  developedi 
and  very  in- 
teUigentj  the 
organs  of 
touch,  taste, 
and  smell 
very  acute 


Well  formed 


Well  developed 


In  good  health 
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Local  conditions. 


Lids. 


Orbits  and  contents. 


Lacrymal  apparatus. 


Lids  united  as  far  as  the  lacrimal 
puncta  on  both  sides 


Jfo    ankyloblepharon,    palpebral 
aperture  sniall 


The  palpebral  apertures  were  only 
two  lines  long,  lids  rudiment- 
arj. 


Eyelashes  and  eyebrows  present, 
lids  well  formed  :  it  could  raise 
the  upper  lid,  showing  the 
presence  of  a  levator  palp.  sup. 


Well  formed,  and  furnished  with 
lashes  ;  they  are  adherent  with 
only  a  slight  separation  on  right 
side,  and  for  two-thirds  of  their 
extent  on  the  left 


No  eyeballs 


No  superior  canaliculus. 


The  orbital  cavities  considerably 

reduced  in  size 
No  eyeballs 


The  orbital  cavities  of  smaller 
capacity  than  normal,  a  small 
round  body  the  size  of  a  grain 
of  maize  could  be  felt 

No  eyeballs 


Not  the  least  vestige  of  an  eye- 
baU 


The  interior  of  the  lids 
were  moist,  but  much 
less  watery  than  5  years 
ago,  which  led  to  the 
supposition  that  the 
lacrymal  gland  had 
atrophied. 


The     puncta     lacrymalia 
existed. 


No  tears. 


No  eyeballs 


No  note. 


442 


COLLINS :  axophthal:\ios. 


Cases  of  Congenital 


^Number, 

author,  date, 

reference. 

Age  at  time 

case  reported  or 

to  which 

case  hved. 

Sex. 

Family 
history. 

Other 
deformities. 

Mental  and 

bodily 
development. 

29. 

Died  soon  after 

No  note 

No  note 

No  opening  of 

No  note 

Michel. 

birth 

the  nose  ex- 

1878. 

ternally  ;  pal- 

Yon Grsefe's 

atine  fissure. 

ArchiT.  fiir  Oph- 

SkuU         de- 

thalmologie,   p.    71. 

formed 

"  A  Case  of 

Bilateral  Anophthal- 

mos." 

- 

30. 

Died   on   11th 

Xo  note 

No  note 

No  note 

Functions  reg- 

Eoder. 

day 

ular        until 

1863. 

death 

i 

Klin.  Monatsbl.  f. 

1 

Augenheilk, 

1 

p.  494. 

1 

Cases  of 


Number. 

author,  date, 

reference. 

Age 

at  time 

case 

reported. 

Sex. 

Family  histoiy. 

Other 
deformities. 

Mental  and 

bodily 
development. 

1 

1. 

5  weeks 

No  note 

6th    child  ;     all    the 

Talipes   cal- 

Exceedinglv 

J 

J.  Hutdiinson. 

others    reported    to 

caneum  of 

puny,  and  un- 

1 

1866. 

be  healthy 

the     right 

able  to  make 

M 

E.  L.  0.  H.  Reports, 

foot 

any  noise  in 

m 

p.  326. 

crying 

^ 

"  Case  of  a  Child 

born  witli  one  Eye 

deficient  and 

. 

the  otlicr  shrunken." 

' 

2. 

3  months 

No  note 

No  note 

No  note 

No  note 

O.  Stmwbridge. 

1871. 

Kcfcrcnce  given 

above. 

■ 
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Bilateral  AnoplifJialmos — coiitd. 


Local  conditions. 

Lids. 

Orbits  and  contents. 

Lacrymal  apparatus. 

Palpebral      aperture      measured 
11"5  mm.  on  the  right  side  and 
10"5  on  the  left;    the  eyebrows 
were  entirely  wanting  ;   the  lids 
badly   deTeloped  with  delicate 
small  eyelashes ;  there  was  some 
entropion  ;   the  margins  of  the 
lids  were  united  except  a  narrow 
opening  in  the  centre 

Lids  badly  developed  ;  palpebral 
fis-<ure8       narrow ;       eyelashes 
present 

The  margins  of  the  orbit  can  be 
felt ;  the  cavity  itself  is  very  con- 
stricted, especially  in  the  verti- 
cal direction,  and  within  it  can 
be  felt  a  loosely  embedded  oval 
round  knot  about  the  size  of  a 
pea,  slightly  elastic  like  the  con- 
sistence of  cartilage 

No  trace  of  eyeballs 

The  canaliculi  and  lacry- 
mal   puncta    were    not 
found. 

Lacrymal  gland  present. 

Monophthalmos. 


Local  conditions. 

Condition  of  the 
other  eye. 

Lids. 

Orbit  and  contents. 

Lacrymal 
apparatus. 

The    palpebral    apertures 
were   very   narrow,   but 
the  lids  were  perfect 

No  note 

Eight   orbit,  no   trace  of 
eyeball. 

Absence  of  one  eyeball 

The  child  shed 
,  tears  when  it 
cried 

No  note 

In  the  left  orbit  the 
bidb  of  the  collapsed 
globe  was  distin- 
guished by  the  re- 
mains of  a  small  por- 
tion of  cornea,  with 
a  scar  on  it  and  a 
tag  of  adherent  iris. 

In  the  oilier  a  large 
coloboma  of  iris  and 
clioroid. 
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Cases  of 

Ts^umber, 

author,  date, 

reference. 

Age 

at  time 

case 

reported. 

Sex. 

FamUv  hist 017. 

Other 
deformities. 

Mental  and 

bodily 
development. 

3. 

17  years 

F. 

No  note 

No  note 

No  note 

Talko. 

1872. 

KUn.  Monatsbl.  f. 

Augenheilk. 

vol.  X,  p.  268. 

"  Case  of  Congenital 

Monoplithalmos." 

4. 

5  months 

No  note 

Two    healthy    sisters 

None 

Well        deve- 

Jacobi. 

and  healthy  parents 

loped;  hears 

1874. 

well 

Klin.  Monatsbl.  f. 

Augenheilk. 

vol.  xii,  p.  260. 

"  Monophthalmos 

and    Microphthal- 

mos." 

5. 

3  months 

No  note 

No    family    history ; 

None 

No  note 

Landesberg. 

parents  not  related 

1877. 

Reference  given 

above. 

6. 

4  years 

No  note 

Parents  not  related; 

None 

Well  nourished 

Same  source  as  last. 

mother        healthy ; 
father     subject     of 
monophthalmos,  see 
next  case 

and  fully  de- 
veloped 

7. 

25  years 

M. 

Father  of   last  case : 

None 

Well        deve- 

Same source  as  last. 

parents    died    when 
he  was  young  ;    no 
abnormality  ;      his 
2nd  child  has  good 
eyes 

loped    bodily 
and  mentally 

8. 

10  days 

M. 

No  note 

No  note 

No  note 

r 

Galezowski. 

1880. 

' 

Rccucil  d'Oplithal- 

mologie,  p.  124. 

"  Anojjhthalmos,  a 

■ 

completo  Coiii.'enital 

Absence  of  one 

^ 

Eye." 
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Monophthalmos — contd. 


Local  conditions. 


Lids  small  and  short,  pal- 
pebral aperture  8  mm. 
long,  eyelashes  and  eye- 
brows badly  developed 


Palpebral  fissure  narrow 


Lids  normal,  palpebral 
aperture  slightly  smaller 
than  on  opposite  side 


Eyelids  well-formed,  pal- 
pebral fissure  narrower 
than  on  opposite  side 


Lids  smaller  and  palpebral 
fissure  much  shorter  than 
on  opposite  side ;  eye- 
lashes in  upper  lid  white 
and  thick,  black  in  lower 
lid  and  scanty 

No  note 


Orbit  and  contents. 


No   trace    of   eyeball    on 
right  side 


Left  no  eyeball,  cyst  the 
size  of  a  pea 


Eight  orbit  of  normal  size, 
no  eyeball,  a  round 
nodule  felt 


On  left  side  no  globe  or 
anything  like  it 


Eight  orbit  flat  and  shor- 
tened, no  globe  or  rudi- 
ment of  one 


Left  orbit  smaller  than 
normal,  and  did  not  con- 
tain any  eyeball 


Laerymal 
apparatus. 


Canaliculi  badly 
developed 


No  note 


Normal 


Normal 


Upper  puncta 
and  laerymal 
gland  absent 


No  note 


Condition  of  the 
other  eve. 


Keratitis  of  left. 


Right  side  a  small  eye- 
baU. 


Left     eye     and      lids 
normal. 


Eight  eye  normal. 


Left  eye  normal,  hy- 
permetropia. 


Ophthalmia  neo-nato- 
rum  in  right  eye. 
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Cases  of 

Number, 
author,  date, 

Age 

at  time 

case 

Sex. 

Family  history. 

Other 
deformities. 

Mental  and 
bodily 

reference. 

reported. 

development. 

9. 

9  years 

r. 

Eldest     sister     blind 

No  note 

ChHd  healthy 

Same  source  as  last. 

from        ophthalmia 
neo-natorum  ;     2nd 
sister   died   of  con- 
vulsions,      and      a 
brother  at  one  year 
old     of     aneurism  ; 
another   sister  well, 
and  with  good  eyes 

10. 

24  days 

F. 

No     histoiy    of     ab- 

No note 

No  note 

Same  source  as  last. 

normalities    in    the 

family ;  mother  and 

father  not  related  ; 

6th      child  ;      foiir 

others     living     and 

well,  one  born  dead 

11. 

2  months 

No  note 

Father    and    mother 

None 

Healthy      and 

C.  E.  Smith. 

healthy  ;         family 

fully      deve- 

1880. 

history           perfect. 

loped 

British  Medical 

Mother  was  a  mul- 

Journal,  toI.   ii, 

tipara,  but  the  other 

p.  169. 

children      died      of 
convulsions 

12. 

19  weeks 

F. 

No  note 

None 

Well       grown 

A.  D.  Davidson. 

and  in   good 

1880. 

health 

Transactions  of  the 

Oplithalmological 

Society,  vol.  i. 

p.  216. 

"  Case  of  Congenital 

Absence  of  right 

EyebaU." 

Age. — The  oldest  case  of  bilateral  ai 

lophthalmos  was 

15  years;  ten   died  within   two  months 

of  birth,  one  at 

fourteen  months,  and  another  at  four  yeai 

•s. 

Among  the  cases  of  monophthahuos,  < 

)ne  was  recorded 

25  years  old,  anotlicr  17  years,  and   .ill 

the    cases  were 

living  { 

it  the  tim 

c  they 

were  repin'tcd. 
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Monoplithalmns — contcl. 


Local  conditions. 


Lids. 


No  note 


No  note 


Lids  and  appendages  of 
the  left  eye  were  quite 
normal 


The  right  palpebra.l  fissure 
was  found  to  be  some- 
what smaller  than  the 
other 


Orbit  and  contents. 


Left  orbit  relatively  small, 
complete  absence  of  eye- 
ball or  any  stump  repre- 
senting it 


The  circumference  of  right 
orbit  not  sensibly  differ- 
ent from  left,  right  eye- 
ball absent 


There  was  not  the  slightest 
trace  of  any  globe  on  the 
left  side 


The  right  orbit  seemed  of 
full  size  in  front  and  full 
depth  ;  conjunctival  sac 
well-formed  and  of  good 
size,  a  small  round  button 
was  felt  under  the  normal 
conjunctiva 


Lacrymal 
apparat  us. 


No  note 


Tears  secreted 


No  note 


Tears  abundant 


Condition  of  the 
other  eye. 


Right  eye  amblyopic 
and  hypermetropic ; 
lateral  nystagmus. 


No  note. 


The    right     eye    was 
natural. 


In 


the 


the  left  eye  ....^ 
optic  disc  was  grey- 
ish and  not  quite 
clear,  but  probably 
healthy. 


Sex. — Both  sexes  seem  almost  equally  liable  to  this 
malformation  ;  out  of  the  31  bilateral  cases,  8  were  males 
and  9  females  ;  in  14  no  mention  of  sex  was  made.  In 
the  12  cases  of  monophthalmos.  2  were  males  and  4  females; 
in  6  the  sex  is  unrecorded. 

Famihj  Hi^tonj. — In  one  case  only,  of  monophthalmos. 
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was  there  a  history  of  a  similar  abnormality  in  a  parent 
(vide  Cases  6  and  7).  In  two  of  the  bilateral  cases  it  was 
reported  that  mother  and  father  were  cousins.  In  one 
family  two  were  affected  out  of  three,  the  intermediate 
boy  escaping;  and  in  another  family  three,  the  first, 
second,  and  fourth,  out  of  eight,  exhibited  this  condition. 
In  most  of  the  other  cases  there  Avere  other  children  in 
the  family,  and  they  were  unaffected. 

Other  Deformities. — In  23  out  of  31  cases  no  other 
deformity  was  reported ;  in  four  there  were  no  notes  as  to 
other  deformities.  Of  the  remaining  four,  one  had  left- 
sided  hare-lip  ;  another  double  hare-hp,  and  six  fingers  on 
each  side  ;  a  third  had  a  palatine  fissure,  a  deformed  skuU, 
and  no  external  opening  of  the  nose ;  the  fourth  had  a 
badly  developed  lower  jaw,  fingers  flexed  on  the  cai-pus 
and  hands  on  the  forearms,  also  flexion  of  the  feet.  In 
the  monophthalmic  cases  only  one  deformity  was  reported, 
viz.,  talipes  calcaneum  of  the  right  foot. 

Mental  and  Bodily  Development. — Three  of  the  children 
with  bilateral  anophthalmos  were  said  to  be  very  intelh- 
gent,  and  two  were  said  to  be  rather  stupid.  The  majority 
were  said  to  be  healthy  and  well  developed,  but  five  were 
puny  and  below  the  average  size. 

The  rule  for  this  class  of  cases  then  seems  to  be  that 
they  are  born  of  healthy  parents  unrelated,  and  are  them- 
selves healthy  and  well  formed  and  free  from  abnormalities 
with  the  exception  of  the  one  in  question.  That  it  afi'ects 
males  and  females  equally,  and  that  in  all  probability  none 
live  to  puberty. 

Local  Conditions. — (a)  Lids.  The  palpebral  apertures 
and  lids  in  nearly  all  the  cases  were  described  as  being 
very  small  though  well  developed.  In  nine  cases  there 
was  more  or  less  ankyloblepharon,  and  in  fom-  cases  cyst- 
like swellings  in  the  lower  lids  beneath  the  skin  were 
mentioned,  three  of  which  were  described  as  being  of  a 
blue  colour.  (A)  Orbits  and  Contents.  The  orbits  were 
recorded  as  smaller  than  normal  in  eight  cases,  five  of  the 
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bilateral  and  three  monophthalmic ;  and  in  only  three 
were  they  of  normal  size,  one  bilateral  and  two  mon- 
ophthahnic.  In  one  case  (Xo.  16)  there  was  no  orbit  at 
all.  The  conjunctival  sac  was  present  in  all,  but  very 
small  in  No.  16.  In  four  cases  (two  monophthalmic  and 
two  bilateral)  a  firm  resisting  knot  was  described  as  being 
felt  at  the  bottom  of  the  orbit,  and  in  two  otliers  small 
cysts  were  seen,  (c)  Lacrymal  Apparatus.  The  lacrymal 
gland  was  supposed  to  be  present  in  14  bilateral  cases 
and  2  monophthalmic  cases,  and  absent  in  5  cases. 
There  was  considerable  difference  in  the  aiTangement  of 
the  puncta  lacrymalia  and  canaliculi ;  in  some  they  were 
all  present ;  in  others  all  absent ;  and  in  others  again 
present  in  one  lid  and  not  in  the  other. 

Condition  of  other  Eye  in  Monophtliahnos. — In  six  cases 
the  other  eye  was  reported  as  normal  ;  in  two  it  was 
microphthalmic  ;  in  one  there  was  coloboma  of  the  ms 
and  choroid,  and  in  one  it  was  amblyopic  and  nystagmic. 

Of  the  12  cases  six  had  the  right  eye  absent  and  five 
the  left,  in  one  there  is  no  note. 

These  cases  give  rise  to  the  following  interesting 
questions : — 

(1.)  Does  an  eyeball  in  a  very  rudimentary  state  exist 
far  back  in  the  orbit,  so  small  and  mobile  that  it  cannot  be 
detected  by  sight  or  touch,  or  are  they  cases  of  true 
anophthalmos  ? 

(2.)  What  is  the  condition  of  the  optic  nerves  and 
brain  in  these  cases  ? 

(3.)  What  is  the  cause  of  this  malformation?  Do 
maternal  impressions  or  frights  during  pregnancy  liave 
anything  to  do  '^\dth  it  ? 

In  nine  of  the  above  cases  of  bilateral  anophthalmos 
post-mortem  examinations  were  made,  the  details  of  which 
I  have  tabulated  below. 
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Not  in  any  of  these  nine  cases  could  the  least  trace  of 
an  eyeball,  or  of  anything  representing  it  be  found; 
fibrous  tissue  and  in  one  case  cartilage,  which  probaldy 
correspond  to  Tenon's  capsule,  and  the  sclerotic  were 
found,  but  nothing  else.  Not  in  any  case  was  the  optic 
nerve  found  to  enter  the  orbit ;  in  one  it  ended  in  a  cone 
shape  at  the  optic  foramen,  in  another  in  a  fibrous  filament, 
and  in  five  the  chiasma  was  absent.  What  had  happened 
then  in  these  cases  was  this,  that  no  primary  optic  vesicle 
had  budded  out  from  the  anterior  primary  encephalic 
vesicle,  or  having  budded  out  it  had  failed  to  fonn  a 
secondary  optic  vesicle.  It  ^vill  be  seen  that  the  olfactoiy 
nerve  of  one  side  was  reported  absent  in  the  first  case, 
and  of  both  sides  in  the  last  case,  as  well  as  one  of  the 
cerebral  hemispheres ;  these  also  are  expansions  of  the 
anterior  primary  encephalic  vesicle.  So  it  would  appear 
that  some  disturbance  affecting  the  development  of  this 
anterior  primary  encephalic  vesicle  is  at  any  rate  one 
cause  of  anoj)htlialmos.  In  four  cases  a  cystic  formation 
in  the  lower  lid  is  mentioned,  and  in  three  of  them  it  is 
described  as  of  a  blue  colour ;  this  extraordinary  formation, 
taken  together  with  the  absence  of  the  globes,  leads  one 
to  suppfjse  that  it  might  possibly  be  a  misplaced  nidi- 
mentary  eye.  Unfortunately,  none  of  these  cases  have 
been  dissected,  though  De  Wecker,  in  his  case,  cut  into 
one  of  the  cysts,  analysed  the  fluid  which  escaped,  and 
found  it  to  con-espond  more  to  aqueous  than  to  cerebro- 
spinal fluid.  We  can  imagine  the  secondary  optic  vesicle 
failing  to  oppose  itself  exactly  to  the  in-growing  process 
of  cuticular  epiblast  passing  beneath  it,  and  groAviiig 
forward  into  the  lower  Hd  and  there  forming  a  cystic 
tumour,  but  whether  tliis  has  actually  occurred  it  is  im- 
possible to  say  without  further  evidence.  In  two  cases 
the  optic  foramen  was  closed,  in  three  the  corpora  quadri- 
gemina  were  reported  small  or  absent,  and  the  optic 
thalami  were  also  said  to  be  small  in  one  case. 

It  is  interesting  to  note  in  the  entire  absence  of  the 
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eye,  that  its  appendages — wliich  are  developed  from 
ciiticular  epiblast  and  mesoblastic  tissue — sliould  reacli  to 
the  state  of  perfection  which  they  do.  More  especially  is 
this  interesting  when  we  compare  them  with  a  class  of 
cases  called  cryptophthalmos,  which  have  been  very  care- 
fully investigated  and  recorded  by  Dr.  E.  Hocquart,  in 
Vol.  I,  p.  289,  of  Archives  d'Ophthalmologie,  in  an 
article  entitled  "  £tude  sur  un  cas  de  Cryptophthalmos 
Bilateral."  This  article  also  contains  a  very  nseful  biblio- 
graphy of  the  subjects  of  anophthalmos  and  cryptophthal- 
mos. He  gives  the  results  of  four  post-mortem  examina- 
tions, in  all  of  which  a  rudimentaiy  eye  was  found,  the 
process  of  development  apparently  being  arrested  at  the 
formation  of  the  lens.  The  parts  of  the  eye  in  these  cases 
developed  from  the  secondary  optic  vesicle  were  described 
as  perfect  in  structure,  but  the  lids  and  conjunctival  sacs, 
and  parts  developed  from  mesoblast  and  cuticular  epiblast, 
Avere  wanting  or  malformed. 

With  regard  to  the  thu'd  question:  What  is  the  prhnary 
cause  of  this  abnormality'?  neither  hereditary  influence 
nor  consanguinity  of  parents  has  been  shown  to  account 
for  the  large  majority  of  cases.  In  12  cases,  including  my 
own,  some  maternal  impression  or  fright  is  mentioned  as 
having  occuiTcd  duiing  pregnancy.  The  particulars  are 
as  follows  : — Seeing  her  husband  fighting  during  the  first 
month ;  seeing  suddenly  a  person  with  one  eye  in  the  first 
month  ;  seeing  a  child  in  a  fit  with  its  eyes  rolled  up  on 
the  fifteenth  day;  visiting  a  blind  asylum  daily  dun'ng 
her  whole  pregniancy  to  see  her  blind  daughter;  fright  at 
seeing  a  rattlesnake  in  first  month  :  calling  to  see  a  friend 
who  was  d^mig  in  tenth  week;  seeing  a  man  with  one 
eye  during  second  month ;  fi-ight  at  seeing  a  person  with 
double  hare-lip  in  third  month;  fright  from  being  attacked 
by  a  dog  with  one  oye  in  fourth  month  ;  and  fright  from 
being  struck  on  the  eye  with  a  piece  of  wood  in  fifth 
month. 

If,  as  1  ]\\\\v  shown,  flu-  alumrinalitv  lie  due  to  a  non- 
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formation  of  either  the  primary  or  secondary  optic  vesicle, 
the  exciting  cause  must  occur  very  early  in  the  com-se  of 
pregnancy,  since  commencement  of  the  optic  vesicle  has 
been  seen  in  the  embryo  chick  on  the  fourth  day.  I  think, 
therefore,  that  with  the  exception  of  the  first  five  cases, 
and  of  my  own  case,  we  may  say  that  the  supposed  im- 
pression was  a  coincidence  and  not  related  with  the 
abnormality,  but  to  the  others,  in  the  absence  of  any  other 
known  cause.  I  think  some  credence  may  be  attached. 
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